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ABSTRACT
In this study, the effects of two regional anesthetic
t echni ques on postoperative pain of patients undergoi ng
anterior cruciate |liganent reconstruction surgery were
described. Patients were assigned the norning of surgery to
one of two groups. Subjects in Goup A received a psoas
sheath and sciatic nerve bl ocks and subjects in Goup B
received a three-in-one and sciatic nerve bl ock.
Additionally, all subjects received either a propofol
i nfusion for sedation or a general inhalational anesthetic.
Si xteen subjects were enrolled, 12 in Goup A and four in
Goup B. Mean tine fromthe end of surgery to the
patient’s first request for pain nmedication was 7.7 hours
(SD 1.9) for Goup A and 11 hours (SD 1.1) for G oup B.
Mean time to admi nister the regional nerve bl ockade for was
15.3 mnutes (SD 7.5; range 7-30) and 23.5 mnutes (SD 9.9;
range 15-25) for G oup A and B respectively. The regional
techni ques for Goup A (n=12, 2=no data) resulted in
bl ockade of all nerves for 8 of the 10 (80% subjects. The
regi onal techniques for Goup B (n=4) yielded two cases
whi ch no nerves were bl ocked and two cases where all nerves
wer e bl ocked.

Key Wrds: Regi onal Anesthesia; Lunbar Pl exus Bl ock,

Post operative Pain Managenent; Pre-enptive anal gesi a
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PREFACE
This research was conducted to provide information on two
different regional anesthetic techniques and their effect
on postoperative pain of patients undergoing anterior

cruciate liganent repair surgery.
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CHAPTER | : | NTRODUCTI ON
| nt roducti on
This chapter begins with a discussion of the background
of anterior cruciate |liganent reconstruction surgery and
anest hetic techniques commonly used. This is followed by a
statenent of the study’s purpose, research questions and a
di scussi on of the conceptual franmework. The conceptual and
operational definitions are presented as well as assunptions
and [imtations of this study.
Backgr ound

Anterior cruciate |iganment (ACL) reconstruction surgery
is an invasive orthopedic procedure after which patients
frequently experience severe postoperative pain (Mtheny,
Hanks, Rung, Bl anda, & Kal enak, 1993). \When tissues such as
skin and bone are traunmati zed by surgery, a rel ease of
endogenous substances i ncl udi ng bradykinin, serotonin and
substance P results. Nociceptive stinmulation is transmtted
to the dorsal root of the spinal cord where a synpathetic
reflex is generated. The pain signal is also sent to areas
of the brain resulting in pain perception. |In addition to
causi ng the perception of disconfort, pain causes
alterations in the normal functioning of body systens
i ncluding respiratory, cardiovascul ar, gastrointestinal,
endocrine, immune and coagul ati on (Nagel hout & Zagl ani czny,
1997). Uncontrolled pain can also |l ead to nausea and

vom ting which may del ay di scharge fromthe hospital
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Post operative pain is also a comon reason for unantici pated
hospi tal adm ssi ons.

Poorly managed postoperative pain can lead to
undesirabl e patient outcones. After ACL reconstruction,
pain can inhibit patients’ ability to nove joints which may
then result in adhesions, cartilage resorption and
ul ceration, capsular and pericapsul ar contracture and ot her
conditions that can delay or permanently inpair the function
of the knee. (Brown, Curry, Ruterbories, Avery, & Anson,
1997). In post anesthesia care units, orthopedic patients
have the hi ghest incidence of severe pain (16.1% (Chung,
Ritchie, & Su, 1997).

In sone hospitals, ACL reconstruction surgeries are
performed using peripheral regional anesthesia techniques
including intra-articular |ocal anesthetics, conbined psoas
conpartnent bl ock and sciatic nerve bl ock, and fenoral
three-in-one bl ock. These techniques are used not only to
bl ock pain and novenent during surgery, but also to decrease
post operati ve pain.

The four major nerves innervate the knee are the
| ateral fenoral cutaneous(Lunbar2-3), fenoral (Lunbar2-4),
obt ur at or (Lunbar 2-4) and sci ati c(Lunbar4-Sacral 3). A "psoas
sheath bl ock”™ and a "three-in-one block"” are two techni ques
used to bl ock the lunbar plexus fromwhich the first three
of these nerves originate (Brown, 1992). Although
occasionally the psoas sheath techni que can partially block

i npul se transm ssion of the sciatic nerve, it usually
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requires a separate injection. The three-in-one technique
does not block the sciatic nerve transm ssion (Parkinson,
Muel ler, Little, & Bailey, 1989). To ensure adequate
anest hesia, sciatic nerve inpulse transm ssion nust al so be
bl ocked with a separate injection.

Various studies have described the utilization of
regi onal anesthesia techniques in anterior cruciate |iganment
surgery, but few discuss the effectiveness of regional
anesthesia in postoperative pain relief. Fewer conpare the
ef fectiveness in postoperative pain relief between regional
t echni ques.

Pur pose
The purpose of this study was to describe the
post operative pain relief associated with two regional
anest hesi a techni ques adm ni stered to patients undergoi ng
anterior cruciate |liganent reconstruction surgery.
Vari abl es of interest include:

1. Tinme fromthe end of surgery to the patient’s first

request for pain nedicine.

2. Total pain nedication required in twenty-four

hour s.

3. Tinme required to adm ni ster both regional

t echni ques.
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Research Questi ons
1. \What are the differences in postoperative pain
medi cation requirenents in patients undergoi ng
anterior cruciate |liganent reconstruction surgery who
have either a psoas sheath bl ock or three-in-one bl ock?
2. Wiich technique do the patients prefer?
3. Wiich technique can be perfornmed nost
expedi tiously?
Concept ual Framewor k

Surgical reconstruction of the anterior cruciate
liganment is a painful procedure. Oten, patients experience
severe postoperative pain (Mtheny, et al., 1993).

Two prem ses guide this study. First, the concept that
pain is a neurophysiol ogi c process involving a neural
circuit, which transmts the pain signal. Second, pain is
a disruption in the continuumof health, a problemthat can
be identified and sol ved through a client-centered
appr oach.

Neural G rcuitry Theory

Neural circuitry theory proposes that neural inmpulses
travel in a continuous circuit fromthe brain to the
extremties and back to the brain. This theory adheres to
concepts devel oped by Mel zack and Wall in the devel opnent of

the gate-control theory of pain (Kingham 1994).
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There are hypot hesized to be five neural circuits that
function interrelatedly to lead to a normal baseline sense
of the confortable self, coordinated novenent, reflex
actions, and the sense of pain. The five circuits are:

1. The neuromatrix to sensory nodulator circuit- is the
signal fromthe brain to the peripheral nerve endi ngs.

Ki ngham di scards the concept of nerve endings and defi nes
them as sensory nodul ators, that is, input to themfromthe
out si de environnent changes the signal fromthe brain

(Ki ngham 1994).

2. The sensory to nornmal novenent circuit-involves the
neuromatri x and sensory nodul ator circuits along with the
nmotoneural circuits. This circuit is involved for exanple in
learning to wal k by correctly interpreting the pressure
i npul se fromthe ball of the foot as needing to produce a
nmot or response and contract the calf nuscle (Kingham 1994).

3. The pain nodul ated sensory circuit-is simlar to the
neuromatri x to sensory nodulator circuit. It involves the
range of pain sensations as related to the difference in the
outgoi ng (neuromatrix) and i ncom ng (sensory nodul at or)
signals. For exanple, a pinprick generates |ess difference
in the signal than does a knife slash. The pinprick is
perceived as |less painful. Each difference in signal
generated is conpared to the library of signal differences

stored in the brain from past experiences and a perception
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of pain is generated accordingly (Kingham 1994).

4. The reflex novenent circuit-involves the neuronal
short cut at the spinal cord in which a signal fromthe
periphery is transmtted directly to the notorneural axon.
This protects us fromtrauna before the brain even perceived
what exactly the trauma is (Ki ngham 1994).

5. The phantom | inb/open circuit-the outgoing signal
fromthe neuromatrix i s unopposed because there is no return
signal fromthe periphery, such in the case of an anputated
limb. The signal is sent to the brain, which searches for
the cl osest signal match from past experiences and then
interprets the signal as burning, itching, etc. This is
known as phantom linb pain (Kingham 1994).

This theory applies to pain caused by surgical
mani pul ati on of peripheral tissues. At the extremties, the
neural signal is nodified by surgical incision. |In the
spinal cord, the return signal fromthe extremty, which has
now been nodified, is conpared with the outgoing signal from
the brain. |If the difference of these two signals is |arge,
a reflex signal is generated fromthe cord. This signal is
then sent to the thalamus and again is conpared to the
out goi ng signal, and the conparison generates a sensory
i npul se that is sent to the cortex. |In the cortex the
signal is conpared with signals stored from past experience

and a perception of the signal is generated.
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This theory is significant in managi ng postoperative
pain in knee surgery through the use of regional nerve
bl ockade. Regional nerve bl ockade is an exanple of pre-
enptive analgesia. The route of nerve transm ssion in the
neural circuit is blocked before the stinulus (pain) is
caused. The pain signal is never transmtted or
interpreted. Regional nerve bl ockade nodifies the signal at
the periphery so that at the spinal cord, not enough
difference is signal in generated between the outgoing and
incomng signal to generate a reflex signal to the thal anus.
The end result is that pain is not perceived at the cortex
(Ki ngham 1994).

Abdel | ah’ s Theory

Pain froma client-centered approach can be described as
a disruption in the patient’s state of health. Health can
be defined as, "the dynam c pattern of functioning whereby
there is a continued interaction with internal and external
forces that results in the optimal use of necessary
resources that serve to mnimze vulnerabilities" (Abdellah
& Levine, 1986).

This disruption can be then identified as a nursing
problem In devel opnment of her theory, Abdellah (1986)
identified twenty-one groups of conmon nursing problens (see

Table 1).
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Tabl e 1.

Abdel | ah’ s Twent y- One Nursi ng Probl ens

To nmi ntain good hygi ene and physical confort.

To pronote optinmal activity: exercise, rest and sl eep

To pronote safety through the prevention of accidents,

injury, or other trauma and through the prevention of

the spread of infection

4. To nmi ntai n good body nechanics and prevent and correct
deformities.

5. To facilitate the mmi ntenance of a supply of oxygen to
all body cells.

6. To facilitate the mmi ntenance of nutrition of all body
cells.

7. To facilitate the mai ntenance of elimn nation.

8. To facilitate the mai ntenance of fluid and el ectrol yte
bal ance.

9. To recogni ze the physi ol ogi cal responses of the body to
di sease conditi ons--pat hol ogi cal, physiological, and
conpensatory.

10. To facilitate the nmintenance of regul atory mechani sns
and functions.

11. To facilitate the mmintenance of sensory function.

12. To identify and accept positive and negative
expressions, feelings, and reactions.

13. To identify and accept the interrel atedness of enotions
and organic ill ness.

14. To facilitate the maintenance of effective verbal and
nonver bal communi cati on

15. To pronote the devel opnent of productive interpersona
rel ati onshi ps

16. To facilitate progress toward achi evenent of persona
spiritual goals.

17. To create and/or maintain a therapeutic environnent.

18. To facilitate awareness of self as an individual with
varyi ng physical, enotional, and devel opnental needs.

19. To accept the opti num possible goals in the |ight of
limtations, physical and enptional.

20. To use conmunity resources as an aid in resolving

Wk

problens arising fromillness
21. To understand the role of social problens as influencing
factors in the case of illness.

Not e. Adapted from Nursing Theorists and Their Work (p.147), by
Marriner - Tooney, A, 1994, St. Louis: Moshy.
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Abdel  ah (1986) states that nursing problens are now
call ed patient problens. Once a problem such as pain is
identified, it can be grouped into one of these categories.
In this study postoperative pain is categorized within
Abdel | ah’ s probl em nunber one which is, "To nmaintain good
hygi ene and physical confort." G ouping the problemin this
manner gui des the care delivered or the solution to the
probl em t hrough i npl enenting the probl em sol vi ng approach.

The probl em sol vi ng approach proposed by Abdel |l ah (1986)
i nvol ves the nursing process that includes identifying the
probl em selecting pertinent data, fornulating a hypothesis,
testing the hypothesis through the collection of data, and
revising the hypothesis when necessary by incorporating
concl usi ons nmade fromthe data coll ected.

In this study the probl emwas postoperative pain of
patients undergoi ng anterior cruciate |iganment
reconstruction. Pertinent data was obtained fromtwo
groups. One group was patients who received the three-in-
one/ sciatic nerve bl ockade. The second group was patients
who received the psoas sheath/sciatic nerve bl ockade. This
study described postoperative pain relief associated with

the two techni ques.
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Defi ni tions-Conceptual and Operati onal

Pai n

Conceptual Definition. "Pain is whatever the

experienci ng person says it is, existing whenever the
experienci ng person says it does," (MCaffrey & Beebe, 1989,
p. 7). Painis an interruption in a person’s state of health
that can be identified and resol ved usi ng Abdell ah’s
probl em sol vi ng approach. Pain is also defined as a change
in neural signal fromthe periphery and subsequent

nmodi fication of that signal in the spinal cord. 1In the cord
the nodified signal is then conpared with the outgoing
signal fromthe brain and then a reflex signal is generated
and sent to the thalanus where it is again conpared. The

t hal anus then generates an appropriate signal that is sent
to the cortex where it is conpared to signhals stored from
past experiences and the perception of pain is generated.

Operational Definition. Pain wll be neasured as the

time fromthe end of surgery to the patient’s first request
for pain nedication and by the total pain nmedication
required in the first 24 hours after surgery.

Psoas sheath nerve bl ockade

Operational definition. A regional anesthetic technique

used to bl ock transm ssion of the nerves of the | unbar
pl exus including the obturator, fenoral, and | ateral fenoral

cut aneous, by injecting 20-25 mliliters of 0.5% ropivicaine
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into the psoas sheath via a posterior paraspinal approach to
t he sheat h.

Thr ee-i n-one nerve bl ockade

Operational definition. A regional anesthetic technique

used to block transm ssion of the nerves of the |unbar

pl exus including the obturator, fenoral, and | ateral fenoral
cut aneous, by injecting 20-25 mliliters of 0.5% ropivicaine
into the fenoral sheath via an anterior paravascul ar

appr oach.

Sci ati ¢ nerve bl ockade

Operational definition. A regional anesthetic technique

used to block transm ssion of the sciatic nerve by injecting
20-25 mliliters 0.5% ropivicaine around the nerve via a
posterior approach to the nerve itself.

Anterior cruciate |iganment reconstruction surgery

Operational definition. The anterior cruciate |iganment

extends posteriorly and laterally fromthe area anterior to
the intercondyl ar em nence of the tibia to the posterior
part of the nmedial surface of the |ateral condyle of the
femur. The approach is nedial parapatellar with an anterior
arthrotony. Reconstruction is done to this liganment with
direct suture, staples or screws. The procedure is often
arthroscopically assisted. Follow ng surgery, the knee is
immobilized with a long leg splint. The procedure takes

approxi mately two hours.
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Measur enment

The followi ng variables of interest were neasured:

1. Tinme fromend of surgery until the patient’s first
request for pain nedicine. The tine of the end of surgery
was obtained fromthe anesthesia record. The tine of first
pai n nmedi ci ne request was obtained fromthe patient’s
medi cal record.

2. Total anount of pain nedication required in 24
hours. Amount and type of pain nedication was obtained by
patient chart review

3. Tinme required for the admnistration of the three-
in-one with sciatic block and the psoas sheath and sciatic
bl ock. Tinme was annotated by the anesthesia provider on the
data coll ection tool.

4. Patient satisfaction wth the techni que. Patients
were asked to comrent in witing on their experience and
satisfaction with the technique they received on a separate

form (Appendi x C).

Assunptions and Limtations

Assunpti ons

1. Pain is an undesirable experience for patients.
anal gesi a
2. Pre-enptive anal gesia can decrease postoperative

pai n.
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Limtation

It is possible that sone | ocal anesthetic agents are
nmore or less effective in blocking certain nerves better
than others. Patients in this study will receive only
ropi vi cai ne. O her types of | ocal anesthetics may provide
better outcones.

Sunmary

In this chapter the background of anterior cruciate
| i ganment reconstruction surgery and anesthetic techni ques
comonly used was di scussed. A statenent of the purpose,
research questions and a di scussion of the conceptual
framewor k, includi ng Ki ngham s(1994) and Abdel | ah’ s(1986)
theories, was covered. Operational and concept ual
definitions were presented foll owed by assunptions and

limtations of this study.
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CHAPTER || : REVI EW OF LI TERATURE
| nt roducti on
In this chapter, historical studies in regional
anest hetic techniques are presented, followed by clinical
studies related to both pain and regi onal technique. The
chapter ends with a sunmary of pertinent studies.
Hi storical Perspective

Until recently, orthopedic surgery patients relied
nmostly on traditional anal gesic nethods, such as narcotic
adm nistration by injection or by nouth, which requires
doses of nedication |arge enough to bring about the
possibility of unwanted effects including respiratory
depression, sedation and constipation. Neuraxial techniques
al so have been used to treat postoperative pain in knee
surgery. These nethods are not always successful and
i ncorporate the risk of central nervous systeminfection and
synpat heti ¢ bl ockade (Bennett, 1994; Ritter, 1995).

Pl exus anest hesia, such as the psoas sheath and three-
i n-one bl ocks, is used preenptively in |ower extremty
ort hopedi c surgery, where satisfactory pain relief is
difficult to ensure. Plexus anesthesia is well established
and is commonly perfornmed for surgeries of the upper
extremty but has not been used as frequently for lower |inb
procedures (Mansour & Bennetts, 1996). Wnnie first

described two different approaches to the | unbar plexus
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bl ock (Farney, Grard, & Drolet, 1994). Earlier, plexus
anest hesia was perfornmed nostly on the upper extremty.

W nni e, Ramanurthy, and Durrani, (1973) based the devel opnent
of the approach to the |unbar plexus on concepts from
brachi al pl exus bl ocks, first described by H rschel in 1911
The brachi al pl exus, envel oped by fascia fromthe cervical
vertebrae to the axilla, has a continuous perineural and
perivascul ar space surroundi ng the plexus, so that the
nerves may be bl ocked by one injection into the space.

W nni e denonstrated use of this concept of blocking the

| umbar plexus in an attenpt to sinplify regional anesthesia
of the |ower extremty.

The first technique Wnnie et al. (1973) described was
the three-in-one block also called the inguinal paravascul ar
technique. This involves injection of the |unbar plexus
froman anterior approach by inserting a needle just |ateral
to the fenoral artery, eliciting a paresthesia then
injecting 20 mliliters of | ocal anesthetic into the fenoral
sheath. The anesthetic then bathes the fenoral, |ateral
fenoral cutaneous and obturator nerves, which were all
thought to lie within the sheath.

The second techni que used by Wnnie et al.(1973)

i nvol ved injecting posteriorly into the interfascial space
bet ween the quadratus | unborum and psoas mmj or nuscl es.

Criticismof the three-in-one technique include
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i nconsi stency in blocking the obturator nerve. The obturator
nerve is primarily a notor nerve; however, the anterior
branch has sensory distribution to the hip joint, fenur and
knee joint, and cutaneous innervation to the nmedial thigh
(Ritter, 1995).

Ritter (1995) denobnstrated the absence of a fenoral
nerve sheath capable of conveying either 20 or 40 mliliters
of nethyl ene blue dye to the |unbar plexus on six human
cadavers. Wth 40 mliliters of the dye, it was
denonstrated that the fenoral nerve was al ways stained, the
| ateral fenoral cutaneous nerve was usual ly stained, but the
obturator nerve was never stained. Parkinson et al.(1989)
denonstrated that notor bl ockade of the obturator nerve was
not achi eved using the fenoral approach with paresthesia on
20 patients. Neither technique described by Wnnie produces
bl ockade of the sciatic nerve(lunbosacral plexus)that is
al so responsi ble for sensation in the knee. It is also
uncl ear for which type of surgeries Wnnie used his
technique or the criteria for successful bl ockade.

Chayen, Nat han and Chayen (1976) descri bed a posterior
approach to the |unbar plexus by injection of the psoas
conpartnent at the L-4 level. This approach was devel oped
on the basis that the |unbar plexus nerves and sone of the
sacral plexus nerves are found in close proximty to each

other at this level and lie within the substance of the
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psoas muscle. The Chayen et al. technique involved
identifying |unmbar segnent four and inserting the needle
three centineters caudad and five centineters laterally to
the mdline until the needl e encountered the transverse
process of the fifth |unbar vertebrae. The needle was then
redirected cephalad until it passed over the top of the
transverse process and advanced two centineters further,
whi ch placed the needle in the quadratus |umborum A |oss
of resistance technique was then used to advance the needle
into the psoas conpartnent. Chayen et al. suggested that
par est hesi as may occur, but were not necessary for
successful bl ockade. They al so proposed the necessity of a
separate bl ockade of the sciatic nerve to provide anal gesia
to the entire lower linb. He used this technique
successfully (90 of 100 cases) for a variety of lower linb
operations including hip nailing, prosthesis and total hip
repl acenents, anputations above and bel ow t he knee, fenoral
and tibial plating and ankle nailing

Cinical Studies

Pai n

Post operative pain has been shown to have an
undesirable effect for patients undergoing anterior cruciate
| i ganment reconstruction. Poorly managed pain inhibits the
patient’s ability to nove the operative joint. Lack of

movenent may | ead to adhesions, nuscle atrophy and cartil age
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reabsorption, which all may |l ead to inpairnent joint
function (Brown et al., 1997). Brown et al. eval uated

post operative pain in 100 patients undergoi ng anteri or
cruciate liganent reconstruction. Patients were given
acet am nophen by nouth four tinmes a day begi nning the day
prior to surgery. Intraoperatively, Ketorlac was given

i ntravenously and ropivicai ne and epi nephrine were given
intraarticularly. Postoperatively, patients were given
fentanyl citrate intravenously for severe pain. Al others
were gi ven oxycodone by nouth as needed. No regional nerve
bl ocks were used in this study. An association between

el evated pain scores on visual anal og scal e and di m ni shed
ability to performstraight |eg raises was found. This
associ ation suggests that pain may inhibit function and,
therefore, early rehabilitation.

Orthopedic surgery in particular is associated with high

| evel s of severe postoperative pain. Chung et al. (1997)
prospectively studied 10,008 anbul atory surgical patients,
denonstrating that in the post anesthesia care unit

ort hopedi c patients had the hi ghest incidence of severe pain
(16.1% as conpared to urologic surgery (13.49%, genera
surgery (11.5% and plastic surgery (10%. Ten percent of
all unanticipated adm ssions to the hospital were due to
pai n. Those with severe pain had a significantly higher

i nci dence of unantici pated adm ssions (6.4%.
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Chung et al. stated that by reducing the incidence of
severe pain the duration of stay can be shortened,
facilitating early discharge. Methods of analgesia in this
study did not include regional techniques. Chung and
col | eagues al so suggested that better nethods of
post operative pain relief such as regional techniques were
needed. Chung, Un, and Su (1996) al so found orthopedic
surgery to have one of the highest incidences of
post operati ve pain, nausea/vomting, drowsiness and
di zzi ness and suggested that further studies on anesthetic
techni ques to reduce 24-hour postoperative synptons were
warranted. Again, in this study nost (87.9% received a
general anesthetic. Two patient’s received spinal
anesthesia (0.3% and none receive regional nerve bl ockade.

Regi onal Techni ques

Lunmbar pl exus bl ocks have been shown to be beneficial to
patients postoperatively who have arthrotony, anterior
cruci ate liganent reconstruction, synovectony or cartil age
renmoval fromthe knee (Bennett, 1994). Bennett conpared
patients on continuous patient-controlled anal gesi a( PCA)
i nfusi ons of norphine for postoperative pain relief with
patients who received | unbar plexus bl ocks, and noted that
inthe latter group, fewer side effects such as
gastrointestinal distress, prutitis and urinary retention

wer e observed. Patients given |unbar plexus bl ocks al so
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experienced | ess change in nentation, had fewer conplaints
of pain, denonstrated increased cooperation with anbul ati on
and range of notion exercise. Bennett also cited greater
patient satisfaction with pain relief fromthe |unbar plexus
bl ock. The incidence of narcotic side effects of nausea,
pruritis, sedation and urinary retention were significantly
Il ess in the lunbar plexus block group. Al patients in this
study had general anesthesia but the specific agents used
were not nentioned. This confounds the data on postoperative
nausea because there is no nethod to determ ne whether the
general anesthetic agents, the postoperative narcotics or
bot h caused the nausea.

Mat heny et al.(1993) retrospectively conpared PCA
narcotics and continuous | unbar plexus bl ocks after anterior
cruciate liganent reconstruction anong 58 patients. They
found that the average total dose of narcotic given to
patients in the first 24-hours postoperatively was greatly
reduced in patient given |unbar plexus block (10.1 ng) than
for patient with PCA (91.9 ng). Both sedation (p=0.0278)
and pruritis (p=0.0006) were shown to be significantly |ess
in the |unbar plexus block group. Urinary retention
(p=0.0022) was considerably less in the |unbar plexus group.
Seventeen of 27 patients using the PCA punp required bl adder

catheterization to relieve urinary retention.
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Pat el , Flashburg, Paskin & G ossman (1986) conpared
three-in-one block with general anesthesia in knee
arthroscopy. Sixty patients received regional anesthesi a.
Thirty of these received the three-in-one block and 30
received the three-in-one block with additional injection of
the lateral fenoral cutaneous nerve. Only two experienced
post operati ve nausea and vom ting and one experience
postoperative pain. This is conpared to five of 30 patients
recei ving general anesthesia with postoperative nausea and
vom ting and eight with postoperative pain.

Q her studi es have conpared the effectiveness of
di fferent approaches to the |unbar plexus. Parkinson et al.
(1989) observed the extent of blockade in four different
approaches to the | unbar plexus anong 80 patients schedul ed
for lower extremty surgery. The techniques included: (a) A
posterior approach to the psoas sheath at L-3 using nerve
stinulation and quadriceps twitch to confirm needl e
pl acenment; (b) a posterior approach at L4-5, injecting the
potential space between the quadratus |unborum and psoas
muscl es, nerve stimulation and quadriceps nmuscle twitch was
used for confirmation of needle placenent; (c) the anterior
or fenoral sheath approach as described by Wnnie et al.
(1973) using paresthesia for confirmation of needle
pl acenent; and (d) the anterior or fenoral sheath approach

usi ng nerve stimulation and quadriceps twitch for
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confirmati on. Twenty patients undergoing |ower extremty
surgery were assigned to one of the four approaches. The
specific type of surgery was not nentioned. The results
denonstrated that both posterior approaches were effective
in blocking the fenoral, |ateral fenoral cutaneous and
obturator nerves but neither technique bl ocked the sacral

pl exus (sciatic, tibial, peroneal and posterior fenoral
cutaneous). Both fenoral sheath approaches were effective
in blocking the fenoral and | ateral fenoral cutaneous, but
routinely spared the obturator nerve. It was suggested then
that effective lower extremty bl ockade can be produced with
the addition of a separate sciatic block for all techniques
and possibly a separate obturator block when using the
anterior approach.

Annapol e, Badach, Ml nerney, Umanoff and Ghobadi (1994)
clai med the devel opnent of a technique that conbined the
three-in-one bl ock and sciatic nerve block, using a
peri pheral nerve stinulator to confirm needl e placenent for
patients undergoi ng arthroscopi c knee surgery. Benefits of
this technique in postoperative pain managenent were
obt ai ned by bl ocking the afferent barrage of the spinal cord
during the procedure and di scussed. The authors reported a
| ow i nci dence of nausea/vomting and no excessive sedati on,

untoward side effects or conplications.
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Mansour and Bennett (1996) denonstrated the
ef fecti veness of continuous |unbar plexus bl ock and single-
shot sciatic block for postoperative analgesia in anterior
cruciate liganent reconstruction and total knee repl acenent
surgery. They suggested that |unbar plexus block alone is
i nadequate in providing anal gesia after major knee surgery
because of the innervation to the joint supplied by the
sciatic nerve. Their conbination technique resulted in good
pain relief (score of 1 or 2 onalto b5 scale) in 90-95
percent of patients having cruciate |iganent reconstruction
and 94-97 percent of patients having total knee replacenent.
O hers have reported that in addition to knee surgery,
t he psoas sheath and three-in-one bl ocks have denonstrated
ef fectiveness in postoperative anal gesia after hip surgery
(Ben-David, Lee, & Croitoru, 1990; Fournier et al., 1998).
Concl usi on

Pain is an undesirable conplication of surgery and a high
i nci dence of pain in orthopedic surgery has been established
(Brown et al., 1997; Chung et al., 1997). Regi onal
t echni ques have been shown to be beneficial in postoperative
anal gesia for knee surgery and have advantages over narcotic
admnistration in that they provide better postoperative
pain relief and decrease the untoward side effects of
narcotic adm ni stration (Bennett, 1994; WMatheny et al.

1993) .
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St udi es al so have shown effective pain relief and
decreased i ncidence of nausea and vomting with the three-
i n-one bl ock versus general anesthesia in knee arthroscopy
(Patel et al., 1986). Techni ques for bl ocking the | unbar
plexus in |ower extremty surgery have been conpared for
ef fectiveness in bl ocking the |unbar plexus (Parkinson et
al ., 1989).

The necessity of blocking both the | unbar pl exus and
the sciatic nerve for conplete anesthesia of the knee has
been established (Annapole et al., 1994; Parkinson et al.
1989). However, studies were not found that describe the
effectiveness of the three-in-one block with sciatic bl ock
and psoas sheath block with sciatic block with respect to
postoperative pain relief. This study wll describe the
post operative pain relief associated with these two types of
regi onal blocks in patients undergoing anterior cruciate
| i ganment surgery.

Sunmary

In this chapter, historical studies in regional
anest hetic techni ques were presented. Clinical studies in
pai n and regional technique were di scussed and the chapter

concludes with a sunmary of the literature review
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CHAPTER | I'1: METHODOLOGY
| nt roducti on

The design of the study, procedures and sanple are
described in this chapter. Regional techniques for the
three-in-one, psoas sheath and sciatic nerve bl ockades are
described. A description of the |ocal anesthetic
ropivicaine is provided. Protection of human rights and
confidentiality is also discussed. The chapter concl udes
with nmethods for data anal ysis.

The purpose of this study was to descri be postoperative
pain nmedication requirenents in patients undergoing anterior
cruciate liganent reconstruction surgery who receive either
a psoas sheath bl ockade with sciatic nerve bl ockade or a
t hree-in-one bl ockade with sciatic nerve bl ockade. Both
techni ques are routinely perfornmed and commonly used for
this surgery.

Desi gn, Sanple, and Procedures

In this study, patients undergoing anterior cruciate
| i ganment reconstruction surgery were interviewed at the tine
of their preoperative anesthesia visit; risks and
conplications of this study were explained by one of the
menbers of the investigative team

All patients who net the inclusion criteria were
invited to participate. Patients considered for inclusion

in the study were those that had an ASA classification of |-
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11, had no allergies to | ocal anesthetics, were not
pregnant, and consented to be in the study. Witten
i nformed consent was obtai ned (Appendi x B)

Patients were randomy assigned the norning of surgery
to one of two groups. Those in G oup A received a psoas
sheath and sciatic nerve bl ockade, Wile subjects in Goup B
received a three-in-one and sciatic nerve bl ockade. A sanple
of 15 patients per group was determ ned by power anal ysis
using 80 percent power at .05 level with critical effect
size of .70.

During adm nistration of the regional techniques, al
patients were nonitored by pul se oxineter, non-invasive
bl ood pressure cuff and el ectrocardiogramas is standard
procedure at Ml col m G ow Medi cal Center. Oxygen was
admnistered at two to three liters per m nute by nasal
cannul a. Energency airway equi pnent and advanced cardi ac
life support nedications were avail abl e.

Prior to admnistration of the regional techniques,
subj ects were prenedicated wwth two to four mlligrans of
m dazol am and up to 100 m crograns of fentanyl at the
di scretion of the anethesia provider. After transfer to the
operating room all subjects received either a propofol

i nfusion for sedation or a general inhalational anesthetic.
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Post operative pain nedications were ordered by the
surgeons using the standard pre-printed postoperative order
forms.

Local Anesthetic

Ropi vi cai ne. Ropivacaine HCL is of the am de cl ass of

| ocal anesthetics comonly used for nerve infiltration.
Local anesthetics reversibly block the generation and
conduction of nerve inpul ses al ong nerve axons that utilize
sodi um channel s as the primary neans of action potenti al
generation. This action is useful clinically to interrupt
pain sensation fromspecific areas of the body. The
progression of anesthesia is related to the dianeter,
myel i nati on and conduction velocity of the nerve fibers.
Nerve fibers are blocked in the followi ng order: (a) pain:
A-delta and C nerve fibers; (b) tenperature: A-delta and C
fibers; (c) touch: A-beta nerve fibers; (d) proprioception:
A- al pha and A-beta nerve fibers; and (5.) notor: A-al pha
(MIler, 1998).

Sci ati ¢ Nerve Bl ockade

Anatonmy. The sciatic nerve is formed fromthe nerve
roots fromlunbar cord segnent four through sacral cord
segnent three (L-4 to S-3). As the sciatic nerve exits the
pelvis, it is anterior to the piriforms nmuscle. Here, the
nerve is joined by the posterior cutaneous nerve of the

thigh. At the inferior border of the piriformus, the nerve
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IS posterior to the obturator internus and quadri ceps
fenoris and anterior to the gluteus maxinmus. It is also
about equal distance fromthe ischial tuberosity and the
greater trochanter of the fenmur at this point. The sciatic
nerve then continues down the extremty where, at the
popliteal fossa, it divides into the tibial and common
peroneal nerves (Brown, 1992).

Techni que. Patients were placed in the lateral position

with the operative side upper nost. The skin was prepared
aseptically with betadine solution. A line was drawn from
the posterior superior iliac spine to the mddle of the
greater trochanter of the fenur. A five centineter |ine
was drawn perpendicular to this line at the mdpoint. At

t he caudal end of the second line, the skin was anesthetized
by injecting a small anount of |ocal anesthetic subdernmally.
A 22-gauge four-inch isoelectric Stinuplex insulated needle
was inserted perpendicular to all skin planes, using a
current of 1.3 mA, decreasing to 0.4 mA at 1 Hz delivered by
a variabl e output Braun nerve stinulator until dorsiflexion

or plantarflexion of the foot was obtained. The needl e was

then held in place and aspiration attenpted. |f negative
for blood, one mlliliter of 0.5%ropivicaine with 1:200, 000
epi nephrine was injected. |f the muscle contraction

elicited by the nerve stinulator was stopped, 19-24

mlliliters of ropivicaine was injected five mlliliters at
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atinme attenpting aspiration after each five mlliliters.
After 45 m nutes, a successful bl ockade was determ ned by
the patient’s response indicating pain to interrogation of
the circunference of the knee surface with the nerve
stinmulator set at 100 hertz. A successful notor bl ockade
was determ ned by patient’s inability to dorsiflex or

pl antarfl ex the foot.

Thr ee-1 n-One Nerve Bl ockade

Anat onmy. The | unbar plexus consists of the first three
| umbar nerves and part of the fourth |unbar nerve. The
three main nerves of the plexus are the fenoral (lunbar 2-
4), lateral fenoral cutaneous (lunbar 2-3) and the obturator
(lumbar 2-4). These nerves exit the pelvis anteriorly.

They lie in the fascial plane between the iliacus and the
psoas muscle. The concept of the three-in-one block is to
i nject |ocal anesthetic which should follow the fasci al

pl ane to the nerve roots (Brown, 1992).

Techni que. Patients were placed in the supine position

and the skin over the area to be injected was prepared with
bet adi ne solution. A 22-gauge, four-inch Stinuplex

i nsul ated needle was inserted using a current of 1.3 mA
decreasing to 0.4 mA at 1 Hz delivered by a variabl e out put
Braun nerve stinulator caudal to the inguinal |iganment and
|ateral to the fenoral artery. The needle was directed

cephal ad until a contraction of the quadriceps was
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visualized. The needle was held in place, aspiration
attenpted and if negative for blood, one miIliliter of 0.5%
ropivicaine with 1:200, 000 epi nephrine was injected. If the
contraction of the quadriceps stopped, then 19-24
mliliters, of the anesthetic was injected with aspiration
after each five mliliters. Pressure was applied distal to
the needle to direct the anesthetic cephal ad. The | ateral
fenmoral cutaneous nerve innervates the skin of the |l ateral
aspect of the thigh, the obturator nerve, the nedial aspect
of the thigh and the fenoral nerve, the anteronedi al aspect
of thigh progressing to the nedial aspect of the | ower |eg.
After 45 mnutes, a successful bl ockade was determ ned by
sensory response to interrogation of the circunference of
the knee surface with the nerve stinulator set at 100 hertz
as described in the Sciatic Nerve Bl ockade secti on.
Successful notor bl ockade was determ ned by the patient’s
inability to extend the leg (fenoral nerve) and adduct the
|l eg (obturator nerve).

Psoas Sheat h Nerve Bl ockade

Anatony. At the level of |unber segnents four and five
(L4-5), the nerves of the lunbar plexus lie in a fascial
sheat h between the psoas and the quadratus | unmborum nuscl es.
Anesthetic injected into the sheath will bathe the three

mai n nerves and possibly the sciatic nerve (Brown, 1992).
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Techni que. Patients were placed in the | ateral

decubitus position with the side to be bl ock uppernost. The
skin over the area to be injected was prepared w th betadi ne
solution. A line was drawn between the iliac crests.
Mdline at the fourth |unbar spine was marked. A second
line was nmade five centineters parasagitally to the mdline.
This identified the injection site.

A 22-gauge, four-inch insulated Stimuplex needl e was
inserted using a current of 1.3 mA, decreasing to 0.4mA at 1
Hz using a variable output Braun nerve stinulator. The
transverse process of the |unbar five vertebrae was | ocated
with the needle. The needle was then slightly w thdrawn and
redirected cephalad until it slid past the transverse
process, and until a quadriceps twitch was visualized. The
needl e was then held in place and aspirati on was attenpt ed.
| f negative for blood, one mlliliter of 0.5% ropivicaine
with 1:200, 000 epi nephrine was injected. |If the twtch was
elimnated, 19-24 mlliliters of ropivicaine was injected
wWth aspiration attenpted after each five mlliliters. The
| ateral fenoral cutaneous nerve innervates the skin of the
| ateral aspect of the thigh, the obturator nerve, the nedi al
aspect of the thigh and the fenoral nerve, the anteronedi al
aspect of thigh progressing to the nedial aspect of the
| ower leg. After 45 mnutes, a successful sensory bl ockade

was determ ned by the patients response to interrogation of
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the circunference of the knee surface with the nerve
stinmulator set at 100 hertz as described in the Sciatic
Nerve Bl ockade section. Successful notor bl ockade was
determ ned by the patient’s inability to extend the |eg
(femoral nerve) and adduct the | eg (obturator nerve).
Protection of Human Ri ghts

Ri sks and conplications of the two procedures were
explained to the patients during the preoperative anesthesia
visit. Witten infornmed consent was obtai ned (Appendi x B)
Patients were assured that they could withdraw fromthe
study at any tinme wthout jeopardy to thensel ves.
Confidentiality and privacy of all subjects was naintai ned.
Patient nanmes did not appear on any of the data collection
tools. Data collection tools were secured in a | ocked
| ocati on.

Dat a Anal ysi s
Descriptive statistics were used for data anal ysis.
Sunmary

Desi gn, procedures and sanple were discussed in this
chapter followed by a description of the regional techniques
and anatony for the three-in-one, psoas sheath and sciatic
nerve bl ockades. A description of the |ocal anesthetic
ropivicaine was provided. Protection of human rights and
confidentiality is also discussed. The chapter concl uded

with nmethods for data anal ysis.
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CHAPTER |1 V: ANALYSI S OF DATA
| nt roducti on

In this chapter, sanple size and denographics are
described. A descriptive analysis of the variables is
presented and the chapter concludes with a discussion of
patient’s comments describing their experience.

Si xteen subjects enrolled in the study, 12 received the
psoas/sciatic block (Goup A and four received the three-
in-one/sciatic block (Goup B). This disparity in group
size occurred, in part, because the procedure for assigning
patients to groups was random zed drawing froma hat. A
| arger nunber of patients were in the psoas/sciatic group
because five subjects were enrolled in a pilot study prior
to random zation of the groups. In these cases, anesthesia
provi ders chose the technique to be performed. All elected
to performthe psoas/sciatic technique.

Sanmpl e

Subj ects were between the ages of 19 and 43, there were
14 males and 2 females. Mean age for G oup A was 32 (range
23-43) and for Goup B was 30 (range 19-35). Mean wei ght
was 191(SD 34.7) pounds for Goup A and 176(SD 35.9) pounds

for Goup B (see Table 2).
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Tabl e 2.

Denogr aphi cs of Subjects in Goup A (n=12) and G oup B(n=4)

Group Mean Age/ SD(years) Mean Wi ght/ SD( pounds) Cender

A 32.7/7.05 191.4/34.7 10-M 2-F
B 30.5/6.7 176.2/35.9 4-M 0O-F
Resul ts

The nmean tine required to adm ni ster the regional nerve
bl ockade was 15.3 mnutes (SD 7.5; range 7-30 m nutes) for
patients in Goup A 23.5 mnutes (SD 9.9; range 15-25
m nutes) for G oup B

Six subjects in Goup A had surgery performed under
nmoni tored anesthesia care, and six had surgery perfornmed
using a general inhalational anesthetic. Al patients in
G oup B received a general inhalational anesthetic. The
decision to performa general anesthetic or nonitored
anesthesia care was left to the discretion of the anesthesia
provi der.

Each regi onal technique was eval uated by testing
patient response to electrical nerve stinulation at 100
hertz and by testing the patients ability to nove the
extremty as explained in Chapter Three. Nerves tested for
each procedure were the sciatic nerve (sensory and notor),

| ateral fenoral cutaneous nerve (sensory), obturator nerve
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(sensory and notor), and fenoral nerve (sensory and notor).
The regional technique for Goup A (n=12; 2 had no data
reported) resulted in blockade of all nerves for 8 of the 10
(80% patients. In one case, the sciatic nerve was not

bl ocked, and in once case the lateral fenoral cutaneous
nerve was spared. Assessnent of nerve bl ockade on the two
patients in this group was not perforned because general
anest hesia was induced within fifteen m nutes of bl ockade
adm nistration. This duration of tine was too short for the
| ocal anesthetic to take full effect.

The techni que adm nistered for G oup B (n=4) yielded
two cases in which no nerves were blocked. |In the other two
cases, blockade of all nerves was achi eved.

There were no reported incidents of central nervous
systemtoxicity, neuralgia, or neuropathy in any of the 16
adm ni stered regional anesthetics. Two patients had
epi sodes of nausea and/or vomting in the post-anesthesia
care unit. One of these patients received the psoas/sciatic
bl ockade with a general inhal ational anesthetic. The ot her
patient received the 3-in-one/sciatic blockade with a
general inhal ati onal anesthetic.

The time fromthe end of surgery, until subjects first
request for pain nedicine was 7.7 hours nean (SD 1.9) for
subjects in Goup A (n=12). No data was available for two

subjects of this group. Mean tine for subjects in Goup B
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(n=4) was 11.1 hours (SD 1.12). No data was avail able for
two subjects of this group. Results were not statistically
significant.

Duration of tinme frominflation to deflation of the
tourni quet for subjects in Goup A ranged from87 to 161
m nutes (nmean 137 mnutes). The tinme for subjects in Goup
B total ranged from 104 to 149 mnutes (nean 122.6 m nutes).
No data was avail able for one subject in this group.

Total pain nedication given to patients in the 24-hour
post - operative period was not anal yzed, because the pain
medi cations given to patients postoperatively varied too
much to nmake conpari sons. Conbi nati on drugs such as
percocet, which consists of oxycodone and tylenol, are
difficult to conpare pure narcotic or non-steriodal anti-
inflammatory (NSAID) drug in their abiblity to provide pain
relief. 1t is possible to conpare a variety of narcotic
medi cations to each other because these drugs have been
given a nunerical value which may be conpared to the
st andard norphine, which is assigned the value one. This
al so the case for non-steriodal drugs which can be conpared
to the standard acet om nophen, which is given the val ue one.
The difficulty lies in conparing conbination drugs, where
there is no standard val ue gi ven because the nedications

that nake up the drug are of different categories.
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Therefore, the total amount of nedication given in
twenty-four hours was not quantifi ed.

Patients were asked to comrent on their experience with
the type of regional blockade they received. Specifically,
they were asked to comrent on whether they were satisfied
with the regional technique as well as their experience of
pain after surgery.

Ei ght patients provided witten responses, two who
recei ved 3-in-one/sciatic blocks and six who received
psoas/sciatic blocks. Al reported they were satisfied and
had recei ved adequate pain relief regardl ess of the
techni que they received. One patient wote, "I had a |unbar
bl ock for ACL reconstruction. | thought it was fantastic.
| had the sane surgery in 1992 with a spinal and there is no
conparison". Another wote, "The type of block I had was
the fenoral (3-in-one) block. It was very good and it
| asted for the whole day." Another patient who received the
psoas sheath/sciatic nerve bl ock was happy that "there was
no pain after surgery and | was able to eat and drink
Wi thout difficulty within 20 m nutes after getting to ny
room It was eight hours before | felt any pain." These

comments were typical of all patients (see Appendi x D)
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Sunmary
This chapter began with a discussion of the sanple size
and denographics foll owed by a descriptive analysis of the
vari abl es. The chapter concluded with a discussion of

patient’s comments.
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CHAPTER V: SUMVARY, CONCLUSI ONS AND RECOMMENDATI ONS

| nt roducti on

This chapter begins with a statenent of purpose followed
by a discussion of the clinically inportant aspects of this
study. The chapter concludes with recomendations for
future studies and for clinical practice.

Di scussi on

The purpose of this study was to descri be postoperative
pain relief associated with two different regional
anest hesi a techni ques of bl ocking the nerves of the | unbar
pl exus in patients undergoing ACL reconstruction surgery.
Because of the differences in group size, it was not
possi ble to accurately conpare groups. However, in
analyzing the data as a whole, there are aspects of this
study worth discussing.

The mean duration fromthe end of surgery to the first
request for pain nedication was a nean of 7.7 (SD 1.9) hours
for subjects in Goup A (psoas/sciatic blocks) and 11 hours
(SD 1.12) for those in Goup B (3-in-one/sciatic). Thi s
was not statistically significant. It is known that
ort hopedi c patients have the highest incidence of severe
pai n postoperatively (Chung et al., 1997). Results from
studi es have determi ned that the time fromthe end of
surgery to the need for analgesic intervention is about five

hours (+/- 39) mnutes fromextubation for patients who
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receive a 3-in-one block with a general anesthetic in
prosthetic hip surgery (Fournier et al., 1998). Patients who
have the sanme surgery with general anesthesia require pain
medi cation in about one hour (+/- 44 m nutes).

The concept of pre-enptive anal gesia inplies that
post operative pain can be reduced if the nerve transm ssion
is blocked prophylactically, before the stinulus is
presented (Frandson, 1997). By using a regional technique,
the pain signal is pre-enpted in the neural circuit. The
signal is never transmtted to the spinal cord and
subsequently to the brain. The route of pain transm ssion
and perception is never established. On the contrary, using
general anesthesia alone, the pain signal is transmtted,
and then nust be nodified by other neans, such as the use of
parenteral narcotics.

In this study, 3 of 16 patients (18 percent) in this
study required parenteral narcotics in the postoperative
period. O these, one patient received one dose of
i ntravenous norphine (8 ng), one received one dose of intra-
muscul ar denerol (75 g) and the third received two doses of
i ntravenous norphine (8 ng total). This low rate of
narcotic requirenent is consistent with earlier studies
conparing patient controll ed anal gesia and | unbar pl exus
bl ock for ACL reconstruction. Patient controlled anal gesia

is a systemwhich the patient is able to deliver their own
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parenteral narcotics by activating a nmachine which delivers
medi cation through their intravenous |ine. Mat heney et al.
(1993) denpbnstrated that the average total dose of narcotic
used for patients undergoing ACL reconstruction in the

| umbar pl exus bl ockade group was 10.1 ng conpared to the
91.9 ng for the PCA group. This is beneficial to the
patient as high doses of narcotic are frequently associ ated
wth side effects such as nausea, urinary retention
sedation and pruritis, all which may del ay di scharge.

Patel et al.(1986) denonstrated that only one patient in 60
(2 percent) who receive either a 3-in-one block or a 3-in-
one plus lateral fenoral cutaneous bl ock require anal gesics
for pain in the postoperative period. |In contrast, eight of
30 (26 percent) of patients receiving a general anesthetic
for knee surgery required additional pain nmedicine. In this
study, 18 percent (3/16) required parenteral narcotics.

Eval uation of both techniques resulted in all nerves
bei ng bl ocked in 80 percent of subjects in the Goup A (8 of
10) In one subject, the sciatic nerve bl ockade did not work
and in the other, the lateral fenoral cutaneous nerve was
spared. |In Goup B, however, no nerves were anesthetised in
2 of the four subjects, resulting in a 50%failure rate.
This could be attributed to provider technique or possibly
to variabl e human anatony. Sonme critics of the 3-in-One

technique claimthat there is no fenoral nerve sheath.
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Wnnie et al., (1973) hypot hesi zed the existence of a
fascial sheath surrounding the fenoral nerve. Wen injected
with a volunme of |ocal anesthetic, this sheath should carry
the nedication to the | unbar plexus thereby bl ocking
transm ssion of the fenoral, lateral fenoral cutaneous and
obturator nerves. The researchers clained that any vol une
of 20 cc or greater would be effective. No subsequent
st udi es have reproduced these results (Ritter, 1995).

In Ritter’s cadaver study (1995), six fresh adult
cadavers were used to evaluate the existence of a fenoral
nerve sheath. Methylene blue dye in 20 or 40 cc vol unes was
injected into the fenoral nerve. The dye did not reach the
| umbar pl exus or the obturator nerve in any of the subjects.
When 40 cc of dye was injected, it always stained the
fenoral nerve, usually the lateral fenoral cutaneous nerve
but never reached the obturator nerve. There was al so no
gross or mcroscopi c histologic evidence of a fenoral nerve
sheat h.

Regi onal nerve bl ockade for knee surgery have been
denonstrated to be consistently beneficial in controlling
post operative pain (Fournier et al., 1998). A conmobn
m sconception that nmay sonetinmes di ssuade anesthetists from
provi di ng these techniques for patients is that they take
too long to performand can delay surgery. Interestingly,

the average tine to adm nister both the psoas and sciatic
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bl ock was 15.3 mnutes (n=12). The 3-in-one/sciatic block
averaged 23.5 mnutes (n=4). Again it is difficult to
conpare the two groups because of the difference in group
size. The disparity could also be related to provider skil
with the technique. For exanple, in the pilot data for this
study, all providers elected to performthe psoas
sheath/sciatic technique. At the institution where data was
collected for this study, providers perform many
psoas/sciatic regional blockade and are very skilled in this
techni que. Therefore, they m ght have been able to perform
this technique faster than the 3-in-one/sciatic technique.
Anot her consideration is patient positioning. The 3-in-
one/ sciatic bl ockade requires that patients be positioned
supine for the 3-in-one, then turned to the |ateral position
for the sciatic blockade. 1In contrast, the psoas and
sciatic techniques are done w thout requiring change of
posi tion. The average tine required for both techniques
was just over 19 mnutes. |If properly planned for, this
anount of tinme should not delay the surgery, especially if
the regional techniques are not being given as the sole
anesthetic. The nerve bl ockades shoul d be eval uated before
going to the operating room however it is not necessary for
the bl ockade to conpletely take effect before surgery is
begun if the patient is also receiving and general

anesthetic. Regional blockade using ropivicaine generally



Regi onal Anest hesi a 44

takes about 30 to 45 mnutes. The full sensory bl ockade in
the instance for ACL reconstruction perfornmed under general
anesthesia is not required. Conplete sensory bl ockade of
the nerves wll occur prior to the end of surgery, when it
i's necessary for control of post-operative pain.

Concl usi on

I n concl usion, both techniques used in this study
provi ded patients a |long duration of postoperative tinme
W t hout requiring pain nedication.

In this study there was a | ow rate of parenteral
narcotics used in the postoperative period. The |ength of
time to adm nister the regional techniques was relatively
short in duration, which nay encourage sone providers to use
t hese procedures for postoperative anal gesia. To prevent
del ay of surgery, patients could arrive 15-20 m nutes
earlier than normally scheduled in anticipation of block
adm ni stration. Patients were satisfied wwth the bl ocks and
the pain relief they received fromthem

Reconmendat i ons
Recommendati ons for future studies include:
1. This study should be replicated wth:
A, A larger nunber of patients nore evenly divided
bet ween groups to provide statistical significance to
t he data obtai ned

B. Addition of a visual analog scale
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C. A qqualitative assessnent of patient experience by

post operative interview

D. Standardation of postoperative nedications to be

admnistered to facilitate quantitative conparison
2. Investigation of other regional techniques such as
intra-articular anesthetics and/or narcotics and duration of
post operative pain relief in knee arthroscopy.
Recomendati on for practice: Use of regional blockade of the
| umbar plexus and sciatic nerve as a nethod for providing
ef fecti ve postoperative anal gesia for patients undergoing
ACL reconstruction.

Sunmary

This chapter began with a statenent of purpose which
was followed by a discussion of the clinically inportant
aspects of this study. The chapter concluded with
recommendations for future studies and for clinical

practice.
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Data Col |l ecti on Tool




Data Collection Tool

1. Subject

Identification Surgeon:

number Anesthesia Provider:
Age Surgery start time:
Height (inches) Surgery stop time:
Weight(pounds) Tourniquet time:

Gender (circle one) M/F

2. Procedure Time (Block)
Time start:

(time marking begins)

Time stop:

(last injection complete)

3. Events:
Antiemetics used in PACU(circle one): yes no

CNS toxicity yes no
Neuralgia: yes no
Neuropathy: yes nho
Comments:

4. Block (circle one)
1-Psoas/Sciatic
2-Three-in-one/Sciatic

Nerve block obtained after 45 minutes: (circle appropriate answer)
Sciatic: ~ motor: yes  no
sensory: yes  no
LFC: yes no
Obturator: sensory: yes no
motor:  yes no
Femoral: sensory: yes  no
motor:  yes no




5. Medications

Total volume of ropivicaine used

Premedications:

Intraoperative:

Total amount

narcotic given

during surgery:

Time/Date of subject’s first request for pain medicine

Total amount/name pain medicine require 24-hours post-op

6. Anesthesia
(circle one)
MAC(Medications)

General(Medications)

Other

7. Other Operative Procedures
Please list procedures performed in addition to the ACL
reconstruction
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Informed Consent Form
Research Study

POSTOPERATIVE ANALGESIA USING PSOAS SHEATH BLOCK OR THREE-IN-
ONE BLOCK IN ANTERIOR CRUCIATE LIGAMENT REPAIR SURGERY

My name is Capt. Cheryl A. Burch. I am a Nurse Anesthesia graduate student
conducting research for my masters thesis. You are being asked to take part in a research
study. Before you decide to be a part of this research study, you need to understand the
risks and benefits so that you can make an informed decision. This is known as informed
consent. This consent form provides information about the research study which has
been explained to you. Once you understand the study and the tests it requires, you will
be asked to sign this form if you desire to participate in the study. Your decision
participate is voluntary. This means that you are free to choose if you will take part in
the study.

Purpose and Procedures

The Department of Nursing Anesthesia of the Uniformed Services University of
the Health Sciences is carrying out this research study to find out which of two types of
commonly performed regional nerve blocks results in better pain relief after anterior
cruciate ligament repair surgery. Twenty volunteers will be asked to participate in this
research study.

The two types of blocks used are the psoas sheath block with sciatic block and the
three-in-one block with sciatic block. Both of these nerve blocks anesthetize or block the
nerves which provide sensation to the knee joint. These blocks will be administered in

addition to the general anesthesia you will receive. Both blocks consist of two injections



given after numbing the skin. The injections for the psoas sheath block is into the area of
the psoas muscle which is in your lower back. The sciatic nerve is block by injection into
the buttocks. The three-in-one block is done by injection into the groin.

After your surgery is done and you are recovering, you will be asked to rate the
level of pain you are experiencing on a visual analog scale. You will be given
medication to relieve any discomfort if you need them. You will also be asked to
comment in writing on a form provided regarding your experience with the type of block
you receive.

Benefits

The benefits of this study are that you may be more comfortable after surgery and

require less pain medication than if the surgery were performed without regional blocks.
Time Commitment

There is no additional time committment or increase in the length or your hospital
stay.

Risks, Inconveniences, Discomforts

The potential risks of this study may include: bleeding, discomfort, or infection at
the injection sites; failure of the blocks to provide pain relief; potential allergic reaction
to the local anesthetic used. You may also experience anxiety related to the procedure.

Cost of Participation
None to you.
Pregnancy and Allergies
No pregnant women will be considered for this study or any subject who is

allergic to local anesthetics.



Research Related Injury

This study should not entail any physical or mental risk beyond those described
above. We do not expect complications to occur, but if, for any reason, you feel that
continuing this study would constitute a hardship for you, we will end your participation
in the study.

DoD will provide medical care at government facilities for any DoD eligible for
injury or illness resulting from participation in this research. Such care may not be
available to other research participants. Compensation may be available through judicial
avenues to non-active duty research participants if they are injured through the
negligence (fault) of the Government.

If at any time you believe you have suffered an injury or illness as a result of
participating in this research project you should contact the Office of Research
Administration at the Uniformed Services University of the Health Sciences, Bethesda,
MD 20814 at (301) 295-3303. This office can review the matter with you, can provide
you information about your rights as a subject, and may be able to identify resources
available to you. Information about judicial avenues of compensation is available from
the University s General Counsel (301) 295-3028.

Confidentiality of Records

All information that you provide as a part of this study will be confidential and
will be protected to the fullest extent of the law. Information that you provide and other
records related to this study will be kept private, accessible only to those persons directly
involved in conducting this study and members of the Uniformed Services University of

the Health Science s Institutional Review Board, who provide oversight for human use



protection. All questionnaires and forms will be kept in a restricted access, locked
cabinet while not in use. However, please be advised that under UCMJ, a military
member s confidentiality cannot be strictly guaranteed. To enhance the privacy of your
responses you will not be identified on any of the data collection tools utilized. Any
reports generated from this study will not divulge your name or identity.

Withdrawal

I understand that I may at any time during the course of this research study revoke
my consent, and withdraw from the study without prejudice. I have been given an
opportunity to ask questions concerning this research study, and any such questions have
been answered to my complete satisfaction. Call Capt Cheryl Burch at (301) 869-3183, if
you have any concerns, questions, or Maura S. McAuliffe Ph.D., CRNA at 301-295-
6565, chair of my thesis committee. If you have any questions about your rights as a
research subject, you should call the Director of Research Programs in the Office of
Research at the Uniformed Services University of the Health Sciences at (301) 295-3303.
This person is your representative and has no connection to the researchers conducting
this study.

I do hereby volunteer to participate in a research study entitled:
POSTOPERATIVE ANALGESIA USING PSOAS SHEATH BLOCK OR THREE-IN-
ONE BLOCK IN ANTERIOR CRUCIATE LIGAMENT SURGERY. The implications
of my voluntary participation: the nature, duration and purpose; the methods and means
by which it is to be conducted; and the inconveniences and hazards to be expected have

been thoroughly explained to me by




By signing this consent form you are agreeing that the study has been explained to
you and that you understand this study. You are signing that you agree to take part in this
study. You will be given a copy of this consent form.

I have been given the opportunity to ask questions concerning this study, and any

such questions have been answered to my full and complete satisfaction.

Signature Date

Signature (witness) Date
I Certify that the research study has been explained to the above individual, by me, and
that the individual understands the nature and purpose, the possible risks and benefits
associated with taking part in this research study. Any questions that have been raised

have been answered.

Investigator Date
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PATI ENT’ S COMMVENTS

Please use this form to write down any comments that you can provide us about
the type of block you received for your knee surgery. Specifically comment on whether
or not you were satisfied with the block and why. Also, comment on your experience of

pain after your surgery.

(you may continue on back)
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Pati ent’'s Comments




Patient Comments
G oup A (Psoas/ Sciatic)

1. Yes, | was satisfied with the block. The nunbness
gave ne the chance to get confortable before the pain set
in. Also, the pain set in slowy as the block wore off.

I nstead of waking up with extrene pain, this gave ne a

chance to control the pain before it becane bad.

2. | had a psoas/sciatic block for ACL reconstruction.
| thought it was fantastic. | had the sanme surgery in 1992
wth a spinal. There is no conparison. The |unbar bl ock

| asted over 12 hours and | felt no pain during that tine.
| was able to tolerate nedications as the block wore off.
Even the next day, | only needed m ni num nedi cations. |

woul d definitely recommend this type of block and woul d

have it done again.

3. | received the psoas/sciatic block for ACL
reconstruction. | was very satisfied with the block as it
seened to reduce the lengths of severe pain. The pain did
not even surface until about 12 hours after surgery. |
felt very confortable in the days follow ng surgery and
after 5 days had alnbost no pain. | only took one percocet
during the first three days after surgery. | thought the
bl ock was very hel pful and would reconmend it to anyone

havi ng surgery of this type.



4. The psoas/sciatic nerve block that was adm ni stered
before ny surgery was an excellent choice. The provider
expl ained the procedure and | felt confortable with the
decision to proceed with the block. The worse part of the
whol e surgery was getting the IV started. | do not
remenber anyt hi ng about the procedure, but afterwards,

did not have any feeling in ny leg until 9:30 p.m (about 8
1/2 hours ). The pain | had after that was just a dul
ache. | was totally satisfied.

5. | had no pain after surgery and | was able to eat
and drink without difficulty within 20 m nutes of returning
to ny room It was eight hours before | felt any pain and
twel ve hours before |I had any novenent in ny toes.

6. | received the psoas/sciatic nerve block. It
provi ded good pain support during the night. | still had
resi dual nunbness in ny toes the next norning.

Goup B (3-in-one/sciatic)

1. The 3-in-one block worked well. | didn’t have any
pain until about 10:00 at night (about 12 hours after
surgery ended). | was very satisfied with how well the
bl ock wor ked.

2. | had the 3-in-one block. It was very good and
|asted the entire day. The only pain | had was under ny

|l eg near nmy hanmstring nuscle. That was it.



