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Before induction of anaesthesia w==p  Before skin incision

(with at least nurse and anaesthetist)

Has the patient confirmed his/her identity,
site, procedure, and consent?

0O Yes

(with nurse, anaesthetist and surgeon)

O Confirm all team members have
introduced themselves by name and role.

Is the site marked?
[ Yes
[ Not applicable

O Confirm the patient’s name, procedure,
and where the incision will be made.

Is the anaesthesia machine and medication
check complete?
[ Yes

Has antibiotic prophylaxis been given within
the last 60 minutes?

O Yes
O Not applicable

==Pp Before patient leaves operating room

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:

O

O
O
O

The name of the procedure

Completion of instrument, sponge and needle
counts

Specimen labelling (read specimen labels aloud,
including patient name)

Whether there are any equipment problems to be
addressed

Is the pulse oximeter on the patient and
functioning?
[ Yes

Does the patient have a:

Known allergy?
[ No
[ Yes

Difficult airway or aspiration risk?

[ No
[ Yes, and equipment/assistance available

Risk of >500 ml blood loss (7 ml/kg in children)?

[0 No

O Yes, and two IVs/central access and fluids
planned

Anticipated Critical Events
To Surgeon:
[0 What are the critical or non-routine steps?

O How long will the case take?
0 What is the anticipated blood loss?

To Anaesthetist:
O Are there any patient-specific concerns?

To Nursing Team:
O Has sterility (including indicator results)
been confirmed?

O Are there equipment issues or any concerns?

Is essential imaging displayed?
O Yes
O Not applicable

To Surgeon, Anaesthetist and Nurse:

O

What are the key concerns for recovery and
management of this patient?

FIGURE 10-4 Surgical safety checklist published by the World Health Organization.



BOX 9-2 Elements of the Surgical
Safety Checklist

Sign In

Before induction of anesthesia, members of the team (at least the nurse and

an anesthesia professional) state that the following have been done:

¢ The patient has verified his or her identity, surgical site and procedure, and
consent.

¢ The surgical site is marked or site marking is not applicable.

* The pulse oximeter is on the patient and functioning.

¢ All members of the team are aware of whether the patient has a known
allergy.

¢ The patient’s airway and risk of aspiration have been evaluated, and appro-
priate equipment and assistance are available.

¢ |f there is a risk of blood loss of at least 500 mL (or 7 mL/kg body weight
in children), appropriate access and fluids are available.

Time-Out
Before skin incision, the entire team (nurses, surgeons, anesthesia profession-
als, and any others participating in the care of the patient) or specific members
state aloud the following:
¢ Team confirms that all team members have been introduced by name
and role.
* Team confirms the patient's identity, surgical site, and procedure.
¢ Team reviews the anticipated critical events.
* Surgeon reviews critical and unexpected steps, operative duration, and
anticipated blood loss.
e Anesthesia professionals review concerns specific to patient.
¢ Nurses review confirmation of sterility, equipment availability, and other
concerns.
¢ Team confirms that prophylactic antibiotics have been administered <60
minutes before incision is made or that antibiotics are not indicated.
¢ Team confirms that all essential imaging results for correct patient are
displayed in operating room.

Sign Out
Before the patient leaves the operating room, the following are done:
¢ Nurse reviews the following aloud with the team:
¢ Name of procedure, as recorded
» That needle, sponge, and instrument counts are complete (or not
applicable)
» That specimen (if any) is correctly labeled, including patient’s name
* Whether there are any issues with equipment that need to be addressed
¢ The surgeon, nurse, and anesthesia professional review aloud the key
concerns for the recovery and care of the patient.

Adapted from Haynes AB, Weiser TG, Berry WR, et al: A surgical
safety checklist to reduce morbidity and mortality in a global
population. N Engl J Med 360:491-499, 2009.
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Clean

An uninfected operative wound in which no inflammation is encountered and the
respiratory, alimentary, genital, or uninfected urinary tracts are not entered. In
addition, clean wounds are primarily closed and, if necessary, drained with closed
drainage. Operative incisional wounds that follow nonpenetrating (blunt) trauma
should be included in this category if they meet the criteria.

Clean-Contaminated

Operative wounds in which the respiratory, alimentary, genital, or urinary tracts are
entered under controlled conditions and without unusual contamination. Specifi-
cally, operations involving the biliary tract, appendix, vagina, and oropharynx are
included in this category, provided no evidence of infection or major break in
technique is encountered.

Contaminated

Open, fresh, accidental wounds. In addition, operations with major breaks in sterile
technique (e.g., open cardiac massage) or gross spillage from the gastrointestinal
tract and incisions in which acute, nonpurulent inflammation i1s encountered are
included in this category.

Dirty or Infected
Includes old traumatic wounds with retained devitalized tissue and those that
involve existing clinical infection or perforated viscera. This definition suggests

that tThe organisms causing postoperative mrection were present in the operative

field before the operation.

National Healthcare Safety Network. Patient safety component manual: key terms. www.cdc.
gov/nhsn/PDFs/pscManual/16pscKeyTerms_current.pdf
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STERILUSATION

Dy he b Mers) heak \
AV’(OMV - ..r
) Disuck Aaman & E10
2 Invine abrew ? [29° %40 mav (%v’lmz 07&'1'0'19
( o das pprond ) J
3 . J’ Wal cengihve
) H:j ARR CVEr] Most suraen) fne hrnnund<
& e Inghm runds
Q) ms wane Planma dhambwn
H"]Dfﬂg{xn WWAL
Y ploaoma
J
- Plavhy
- echren
A s
- lLvvvnenm
s uphible

alloy ¢



QenNcrRAL ANESTHTC\A

TR\AD 0F  AMNESIA [ UNBwseensce [UNLONSUOVENESE
ANALLH B 1A
MVLLLE R xATION

Tndunhm —— TV induchen  agenks - PRopopoL, Ke-(aMINE
TMoPeniaL, MIDAZgLAV), ETOMIDATE
MMWnnww\ N N -
h ' - , ane, e
s Sonrlabn sgunk < 10 b Sl
D AL
ﬁupplmmﬂkﬁl? ~_ W“MA
mw de 2l axank

W m'ﬂn‘gs

N 2¢
:\:?M ‘szo\nm%ﬂ m sznlamwvm
~m one
Mb‘wvuﬁnnz/ SueeAny) l dndine EOWTHWY\
fen ranA | ( non wmp% hv) V2 UAeNAY ]
Ahanwoivm
Neahamwomum)

TIVA - Pwpgdrd + Nowtw qu'MBS MAY A sy m)
\’Iolvd iy oo an e

Bepmses  nanual | medhanrid venhlabiony

TABLE 14-3 Clinical Characteristics of Intravenous Induction Agents

SITUATIONS
IV INDUCTION DOSE REQUIRING
AGENT (MG/KG) COMMENTS SIDE EFFECTS CAUTION RELATIVE INDICATIONS
Thiopental 2-5 Inexpensive; slow emergence after high  Hypotension Hypovolemia; Suitable for induction in many
doses compromised patients
cardiac function
Ketamine 1-2 Psychotropic side effects controllable Hypertension; Coronary disease;  Rapid-sequence induction of
with benzodiazepines; good tachycardia severe asthmatics; patients in shock
bronchodilator; potent analgesic at hypovolemia (reduced doses)
subinduction doses
Propafol 1-2 Burns on injection; good bronchodilator;  Hypotension CAD; Induction of outpatients; induction of
associated with low incidence of hypovolemia asthmatics
postoperative nausea and vomiting
Etomidate 0.1-03 Cardiovascularly stable; burns on Adrenal suppression Hypovolemia Induction of patients with cardiac
injection; spontaneous movement (with continuous contractile dysfunction; induction of
during induction infusion) patients in shock (reduced doses)
Midazolam 0.15-03  Relatively stable hemodynamics; potent  Synergistic ventilatory  Hypovolemia Induction of patients with cardiac
amnesia depression with contractile dysfunction {usually in

opioids combination with opinids)
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TABLE 14-2 Cardiopulmonary Effects of Inhalational Anesthetics

INHALATIONAL BLOOD CARDIAC SENSITIZATION TO VENTILATORY
AGENT PRESSURE HEART RATE OUTPUT CATECHOLAMINES DEPRESSION ERONCHODILATION
itrous oxide Little effect Little effect Little effect No Minimal No

Halothane Marked Moderate Marked @ Moderate Moderate
dose-dependent  decrease dose-dependent dose-dependent
decrease decrease effect

Enflurane Marked Moderate Moderate Moderate Moderate Minimal
dose-dependent  decrease dose-dependent dose-dependent
decrease decrease effect

Isoflurane Moderate Variable increase  Minimal decrease  Minimal Marked Moderate
dose-dependent dose-dependent
decrease effect

Sevoflurane Moderate Little effect Moderate Minimal Moderate Moderate
dose-dependent dose-dependent dose-dependent
decrease decrease effect

Desflurane Minimal decrease  Variable; marked  Minimal decrease  Minimal Marked Mnoderate

increase with
rapid increase
in concentration

BOX 14-1

Routine and Specialized
Electronic Monitors Used in Anesthetic
Practice and Their Indications

Routi nitors

¢ ulse oximetry Prlie o
Dxygen saturation

* Heart rate

« Tissue perfusion (via plethysmography)

|
t/»‘ﬁl-'cl-r_nated blood pressure :u!D N2 P

ECG
& Heart thythm EC(q
* Heart rate
* Monitor of myocardial ischemia
Capnography
. D»gdequ acy of ventilation C‘“P HO@TA’P W
* |ntratracheal placement of endotracheal tube
* Pulmonary perfusion
Oxygen analyzer
* Monitoring of delivered oxygen concentration 82 .ﬂl"‘ﬂ‘-ﬂm
Ventilator pressure monitor
* Ventilator disconnection during general anesthesia
* Monitoring of airway pressure
Temperature monitonng

lath

Hmp

Specialized Monitors
Moanitoring of urine output (Foley catheter) U ' 0
* Gross indicator of intravascular volume status and renal perfusion
Arterial catheter
+ Continuous measurement of arterial blood pressure A EP
* Sampling of arterial blood
Central venous catheter
* Continuous measurement of central venous pressure ¢
* Delivery of centrally acting drugs W
* Rapid administration of fluids and blood
Pulmonary artery catheter
* Measurement of pulmonary artery pressure
* Measurement of left ventricular pressure
* Measurement of cardiac output £- q
* Measurement of mixed venous oxygenation
Precordial Doppler
* Detection of air embolism
Transesophageal echocardiography
* Evaluation of myocardial performance
* Assassment of heart valve function
+ Assassment of intravascular volume
* Detection of air embolism
Esophageal Doppler
* Assessment of descending aortic bloed flow
* Assessment of cardiac preload
Transpulmonary indicator dilution
* Measurement of cardiac output
* Measurement of preload
Esophageal and precordial stethoscope
* Auscultation of breathing and heart sounds

EEG/BIS M

+ Depth of anesthesia

BIS, bispectral index; ECG, electrocardiography; EEG,
electroencephalography.

dose-dependent
effect
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BOX 26-4 Confirmatory Testing for

a Determination of Brain Death

Cerebral Angiography

The contrast medium should be injected under high pressure in both anterior
and posterior circulation.

No intracerebral filling should be detected at the level of entry of the carotid
or vertebral artery to the skull.

The external carotid circulation should be patent.

The filling of the superior longitudinal sinus may be delayed.

Electroencephalography

A minimum of eight scalp electrodes should be used.

Interelectrode impedance should be between 100 and 10,000 Q.

The integrity of the entire recording system should be tested.

The distance between electrodes should be at least 10 cm.

The sensitivity should be increased to at least 2 uV for 30 minutes with inclu-
sion of appropriate calibrations.

The high-frequency filter setting should not be set below 30 Hz, and the low-
frequency setting should not be above 1 Hz.

Electroencephalography should demonstrate a lack of reactivity to intense
somatosensory or audiovisual stimuli.

Transcranial Doppler Ultrasonography

There should be bilateral insonation. The probe should be placed at the
temporal bone above the zygomatic arch or the vertebrobasilar arteries
through the suboccipital transcranial window.

The abnormalities should include a lack of diastolic or reverberating flow and
documentation of small systolic peaks in early systole. A finding of a
complete absence of flow may not be reliable because of inadequate
transtemporal windows for insonation.

Cerebral Scintigraphy (Technetium

Tc 99m Hexametazime)

The isotope should be injected within 30 minutes after its reconstitution.

A static image of 500,000 counts should be obtained at several time points:
immediately, between 30 and 60 minutes later, and at 2 hours.

A correct intravenous injection may be confirmed with additional images of
the liver demonstrating uptake (optional).
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Soe1 Tseve Sxreoma

Soft-tissue sarcomas arise predominantly from embryonic mesoderm
but can also arise from the ectoderm. Mesodermal cells give rise to the
connective tissues distributed throughout the body; therefore, soft-tissue
sarcomas can occur anywhere in the body. The majority of primary lesions
originate in an extremity (45%), with the next most frequent anatomic site
of origin being intra-abdominal/retroperitoneal (40%), followed by trunk
(10%) and head/neck region (5%) (Fig. 5.1). Sarcoma is a heterogeneous
disease group that encompasses >60 histologic subtypes. Each subtype has
its own unique behavior, different recurrence pattern, and distinct survival.
Excluding gastrointestinal stromal tumors (GISTs), the most common
histologic  types  of  soft-tissue = sarcoma in  adults are
undi . o : . d
spindle cell variants), leiomyosarcoma, liposarcoma, synovial sarcoma,
and malignant peripheral nerve sheath tumor (MPNST) (Fig. 5.2).
Rhabdomyosarcoma is the most common soft-tissue sarcoma of childhood.

Head/neck
7 s

——— Upper extremity

15%
Retroperitoneal
17%

Eenems
£1¢ 7
~ 45 )-

Lower extremity

Visceral 31%

22%

Figure 5.1 Distribution by location for adult patients with soft-
tissue sarcoma. (Data from DeVvita VT Jr., Lawrence TS,
Rosenberg SA, eds. DeVita, Hellman, and Rosenberg’'s Cancer:
Principles and Practice of Oncology. 10th ed. Philadelphia, PA:
Lippincott Williams & Wilkins; 2015:1253-1291.)
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Etiology

The vast majority of sarcomas are sporadic with unknown etiology, but a
number of factors have been associated with increased risk of soft-tissue
sarcoma, including previous radiation exposure, chronic lymphedema,
genetic predisposition, trauma, and occupational chemicals such as
phenoxyacetic acids and wood preservatives containing chlorophenols.
PSR e

9 Previous Radiation Exposure

External-beam radiation therapy is a rare but well-established cause of
soft-tissue sarcoma. An 8- to 50-fold increase in the incidence of sarcomas
has been noted for patients treated with radiation therapy for cancers of the
breast, cervix, ovary, testes, and lymphatic system. In addition, the risk of
developing a sarcoma after radiation therapy increases with higher dosage.
The median latency between irradiation and the development of a sarcoma
is approximately 10 years, but can range from 1 to 40 years. The most
common histologic types of radiation-associated sarcomas are osteogenic
sarcoma, undifferentiated/unclassified sarcoma, angiosarcoma, and
lymphangiosarcoma. Radiation-associated sarcomas are associated with a
worse prognosis compared with non-radiation-associated sarcomas, even
when matched for stage.
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Figure 5.2 Common histologies of soft-tissue sarcoma. (Data
from Coindre JM, Terrier P, Guillou L, et al. Predictive value of
grade for metastasis development in the main histologic types of
adult soft tissue sarcomas a study of 1240 patients from the
French Federation of Cancer Centers Sarcoma Group. Cancer
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Low Metastatic Potential
Desmoid tumor

Atypical lipomatous tumor/Well-differentiated liposarcoma

Dermatofibrosarcoma protuberans
Hemangiopericytoma

Intermediate Metastatic Potential
Myxoid liposarcoma
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Myxofibrosarcoma (previous myxoid malignant fibrous histiocytoma)

Extraskeletal chondrosarcoma
High Metastatic Potential

Undifferentiated pleomorphic sarcoma (previously pleomorphic malignant fibrous

histiocytoma)
Liposarcoma (dedifferentiated and pleomorphic)
Leiomyosarcoma
Angiosarcoma
Alveolar soft-part sarcoma
Clear-cell sarcoma
Epithelioid sarcoma
Extraskeletal Fwing sarcoma
Extraskeletal osteosarcoma
Neurogenic sarcoma (malignant schwannoma)
Rhabdomyosarcoma
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FIGURE 31-1 Taxonomy of Soft Tissue Sarcoma. This unrooted phylogeny shows about 60 sarcoma
subtypes, as originally defined by the World Health QOrganization International Agency for Research on
Cancer, amended and updated on the basis of current knowledge. The classification reflects relationships
among lineage, prognosis (malignant, intermediate or locally aggressive, intermediate or rarely metastasiz-
ing), driver alterations, and additional parameters. Branch lengths are determined by nearest neighbor joining
of a discretized distance matrix based on the aforementioned variables. Initial branching reflects differences
in lineage, with associated lineages appearing closer in distance (such as skeletal and smooth muscle).
Subsequent branching denotes similarity in prognosis, whether they are translocation associated, and if so,
the genes shared among distinct fusions (in this order). Although incomplete, as many subtypes lack suffi-
cient global molecular profiling data on which to base a phylogeny, this initial formulation minimally reflects
the relationships among lineage and major molecular lesions in the subtypes. The illustration excludes 52
benign types of tumor. MFH, undifferentiated pleomorphic sarcoma; PNET, primitive neuroectodermal tumor.

(From Taylor BS, Barretina J, Maki RG, et al: Advances in sarcoma genomics and new therapeutic targets.
Nat Rev Cancer 11:541-557, 2011.)
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dennﬁ _— Diffentiaben (D)
\ Wik (w)

Nopwno N)
Differentiation Score Definition

Sarcomas closely resembling normal adult
1 mesenchymal tissue (e.g., low-grade
leiomyosarcoma)

D Sarcomas for which histologic typing is certain
(e.g., myxoid/round cell liposarcoma)

Embryonal and undifferentiated sarcomas,
3 sarcomas of doubtful type, synovial sarcomas, soft
tissue osteosarcoma, Ewing sarcoma /primitive
neuroectodermal tumor (PNET) of soft tissue

In the most mitotically active area of the sarcoma, 10 successive high-power fields (HPF; one HPF at 400x
magnification = 0.1734 mm2) are assessed using a 40x objective.

Mitotic Count Score Definition

1 0-9 mitoses per 10 HPF

Z 10-19 mitoses per 10 HPF

3 Greater than 20 mitoses per 10 HPF

Evaluated on gross examination and validated with histologic sections.

Necrosis Score Definition

0 No necrosis

1 Less than 50% tumor necrosis

2 Greater than or equal to 50% tumor necrosis

GRMES
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EXTREMITY/SUPERIFICIAL TRUNK, HEAD/NECK 7
Workup
* Primary tumor imaging using MRI with and without contrast = CT with
contrast is recommended. Other imaging studies such as angiogram and
plain radiograph may be warranted in certain circumstances.
* Chest imaging .
» X-ray or CT without contrast (preferred)
* Additional imaging studies as indicated:
» PET/CT scan be useful in staging, prognostication, and grading.
» Consider abdominal/pelvic CT for myxoid/round cell lipcsarcoma,
epithelioid sarcoma, angiosarcoma, and leiomyosarcoma.
» Consider MRI of total spine for myxoid/round celi liposarcoma.
» Consider CNS imaging with MRI (or CT if MRI is contraindicated) for
alveolar soft part sarcoma and angiosarcoma.
» Consider pelvic CT imaging for lower-extremity well-differentiated

liposarcoma.

MRl > cect {:mpﬁmﬁ asily
CT Plain chunk M pnd by
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Biopsy

* A pretreatment biopsy to diagnose and grade a sarcoma is highly
preferred. Biopsy should be carried out by an experienced surgeon
(or radiologist) and may be accomplished by open incisional or
needie technique. Core needle biopsy is preferred; however, an
open incisional biopsy may be considered by an experienced
surgeon. Image-guided needle biopsy may be indicated for
extremity/truncal sarcomas.

Although fine-needle aspiration (FNA) is PNA{' !_‘_21\‘
a convenient technique, it can be difficult to make an accurate primary
diagnosis with FNA alone due to small specimen size and is thus
discouraged.** FNA may be acceptable in select institutions with clinical
and pathologic expertise. Endoscopic or needle biopsy may be indicated |* mUQ} )

. : . ™ -
for deep thoracic, abdominal, or pelvic STS.

veommended



MANAGEMENT 0F EXREMITY S18

History and physical exam
CT/MRI of primary site
3 Biopsy—core vs. incisional
'5‘\ Determine prognosis based on histologic type, size, grade, patient age Ewing's/Rhabdo
Preop chemo

{ '

Low grade High grade -
| [_ { _I

Function sparing <5¢cm >5t0 <10 cm >10 cm
complete excision
Negative margin Microscopic Consider Consider
positive margin preoperative preoperative
chemotherapy if chemotherapy
1 { SS or RC/Pleo LS
No adjuvant Consider postoperative ] Y ‘
therapy IMRT if recurrence would : : -
result in significant Function sparing complete excision
functional loss 4 |
=1 cm margin <1 cm margin or
microscopic
positive margin
<5¢cm >5to <10 cm >10cm <5cm >5to <10 cm >10cm
| | | | I ‘

No adjuvant Consider Postoperative Consider Perioperative Postoperative

therapy perioperative IMRT perioperative BRT or IMRT

BRT or BRT or postoperative
postoperative postoperative IMRT
IMRT IMRT

FIGURE 21-4 Algorithm for the management of primary (with no metastases) extremity or trunk soft tissue
sarcoma, using a biologic rationale (i.e., size and grade of tumor). BRT, brachytherapy; EBRT, external beam
radiation therapy; IMRT, intensity-modulated radiation therapy; RC/Pleo LS, round cell-pleomorphic liposar-

coma; SS, synovial sarcoma.
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FOLLOW-UP

» Evaluation for rehabilitation

M P /‘ J/‘\E(C‘"w‘ M
PRIMARY
TREATMENT
Oncologically
appropriate
margins™
) ; Surgical
Stage IA!/ Stage IB' ___ wide
(low grade) resection®!

Failure to obtain
oncologically

H&P every 3-6 mo for 2-3 y,
then annually

« Consider chest imaging®

» Consider obtaining
postoperative baseline

{/{OT, PT) (See SARC-D)

* Re-resection
(See SARC-D)

or

* Observation (for
stage 1A tumors)™
or

* Consider RT"%P

and penodlc imaging of
primary site® based on
estimated risk of locoregional
recurrence®’

%.

appropriate marginsk!
(category 2B for
stage 1A tumors;
category 1 for
stage 1B tumors)
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fm dumevs T | Surgery** to obtain oncologically appropriate margins >
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Stage I} ——»

Stage II, Il
Resectable
with
acceptable
functional
outcomes
Stage IIAJ
—
Stage IlIB!
PRIMARY
TREATMENT
RT"
or
it nu
Stage II, Il Chemoradiation
Resectable or
with adverse
functional Chemotherapy"¥
outcomes —
or or
Unresectable
primary Regional limb
disease therapy”
or
Amputation® (See
SARC-D)

bSee Principles of Imaging (SARC-A).

?gyg,rvl') RT- non- &

or
Surgery" to obtain oncologically

appropriate margins ——— > RT™* (category 1) —»

or
Preoperative RT"_
(category 1)

Surgery®! to obtain oncologically
appropriate margins
or

Surgery*" to obtain oncologically
appropriate margins

RT" (category 1)

or

RT" + adjuvant chemotherapy"
(category 2B)

Preoperative RT" Surgery®
(category 1) to obtain Consider adjuvant
:r d —=| oncologically —|chemotherapy™"
Aoy S appropriate (category 2B)
chemoradiation™ margins
(category 2B) =
or Surgery RT"
Preoperative to obtain P
u,v [ i — .
chemotherapy :nc:;ogr;::;ly RT" + adjuvant chemotherapy"
(category 2B) pprop (category 2B)
margins
FOLLOW-UP
Resectable
with e 4
acceptable | ——»
functional EXTSARC-3
outcomes
Resectable
with Amputation® « Evaluation for
adverse —» or # | rehabilitation (OT, PT)
functional Definitive RT (See SARC-D
outcomes * H&P
every 3—6 mo for2-3 y,
Options: then every 6 mo
* If not previously irradiated, fornext 2 y,
Definitive RT* then annually
Unresectable * Chemotherapy" + Chest imaging®
primary disease « Palliative surgery * Obtain baseline and
* Observation, if asymptomatic periodic imaging of

» Best supportive care

ighis § LT i given pre-of

G
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primary site®d
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« Evaluation for rehabilitation
(OT, PT) (See SARC-D)

* H&P every 3-6 mo for 2-3 y,
then every 6 mo fornext2y
then annually

* Chest imagingh

= Obtain postoperative
baseline and periodic
imaging of primary site®
based on estimated risk of
locoregional recurrence®'

If recurrence

or progression,
—|See Recurrent

Disease

(EXTSARC-6)
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Sfr%g CN (N, M, Mseae)

Single organ and
limited tumor bulk
that are amenable
to local therapy®

La-. N, Mgeace
Stage IV/ s
] omal
do_repemat Ly dinsdeny

Disseminated
metastases

PRIMARY TREATMENT

Primary tumor management as per

EXTSARC-3 and consider the following

options:

. Metastasectomy"b + preoperative or
postoperative chemotherapy" * RT

« Stereotactic body radiation therapy
(SBRT)®¢ £ chemotherapy"

« Ablation procedures (eg, RFA or
cryotherapy)

* Embolization procedures

» Observation

Palliative options:

+ Chemotherapy"

* RTY4/SBRTC

« Surgery

* Observation, if asymptomatic
= Supportive care

y

FOLLOW-UP

= Evaluation for rehabilitation (OT, PT)
(See SARC-D)

* H&P every 2-6 mo for 2-3 y,
then every 6 mo for next 2 y, then
annually

* Imaging of chest and other known
sites of metastatic disease®

« Consider obtaining postoperative
baseline and periodic imaging of
primary site® based on estimated
risk of locoregional recurrence®”

= Ablation procedures (eg, RFA or cryotherapy)

= Embolization procedures

If recurrence,

See
—-=|Recurrent

Disease

(EXTSARC-6)

“CIn retrospective studies, various SBRT dosina reaimens have been reported

RooveeeNT DEME

RECURRENT DISEASE

Local

TREATMENT

recurrence

Single organ and
limited tumor bulk
that are amenable
to local therapy®?

Metastatic Disseminated

Options:

Follow Workup, then appropriate Primary Treatment®® pathway
(EXTSARC-1, EXTSARC-2, EXTSARC-3, EXTSARC-4)

disease metastases

Isolated regional
disease or nodes

« Metastasectomy®® t preoperative or postoperative chemotherapy" t RT
* SBRT®® + chemotherapy"

* Ablation procedures (eg, RFA or cryotherapy)

* Embolization procedures

* Observation

Palliative options:

« Chemotherapy"

* RTYY/SBRT

* Surgery

* Observation, if asymptomatic

* Supportive care

» Ablation procedures (eg, RFA or cryotherapy)
* Embolization procedures

Options:

= Regional node dissection for nodal involvement * RT  chemotherapy"
. Ilet.as|:asti::tom)v""l + preoperative or postoperative chemotherapy" £ RT
* SBRT

* Isolated limb perfusion!infusion" + surgery

2| local recurrence can be excised, a decision will need to be made on a case-by-case basis whether re-irradiation is possible. Some case series suggest benefit
with re-irradiation [Catton C, Davis A, Bell R, et al. Soft tissue sarcoma of the extremity. Limb sparing after failure of combined conservative therapy. Radiother Oncol
1996:41:209-214. while others do not [Torres MA, Ballo MT, Butler CE, et al. Management of locally recurrent soft-tissue sarcoma after prior surgery and radiation
therapy. Int J Radiat Oncol Biol Phys 67:1124, 2007, likely reflecting differences in selection of patients for treatment with surgery and radiotherapy or surgery alone.
Traditionally, the re-irradiation has been done with postoperative adjuvant brachytherapy but may now be able to be done as a combination of brachytherapy and IMRT

_to reduce the risks of morbidity with re-irradiation.



&gugﬁ ERY PeinciPLes

Enneking classification of surgical procedures
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Intralesional excision—done inside pseudocapsule very high
recurrence 100%—not used.

Marginal excision—en bloc resections through the reactive zone—
high recurrence rate 70%

Wide excision means en bloc resection done through normal tissues
beyond the reactive zone; it means if the margin is less than S c¢m;
tumour 1s never visualised during surgery; it has local recurrence
rate of 30%. Wide margin is classified as adequate if margin is
at least beyond lecm outside the reactive zone or inadequate if
margin is within 1 cm.

Radical excision—if the margin is more than 5 ¢cm outside the
reactive zone. It is like compartment excision with very low
recurrence rate.

Other procedures

¢ Compartmental excision; function/limb sparing.
4 Vascular resections with vascular reconstruction.
¢ Amputation.

Note:
Limb sparing; function preserving; margin free wide excision—is the new

trend.

A thin barrier is considered to be a 2 cm thickness of normal tissue;
a thick barrier is 3 cm thickness; and joint cartilage 1s said to be
equivalent to a 5 cm thickness margin. A surgical margin that is
outside a barrier, with normal tissue between the barrier and the
reactive zone of the tumour, is considered to be curative.

4 Wide local excision with clearance of 2 cm (minimum need 1s 1
cm) or more with preservation of function is needed. Depth clear-
ance is also important. 3—5 ¢m clearance even though was practiced
in olden days, is not necessary (Figs 1.583A to E).

¢ Compartment resection is a radical limb saving procedure. Here
muscle group of one compartment (anterior, posterior or medial)
1s resected entirely from its origin to insertion with the tumour. It
is done only when tumour is intracompartmental. It is not suitable
when tumour is extracompartmental or many compartments are
involved or encased to major neurovascular bundle.

Basis for compartmental excision is—STS rarely penetrate
anatomical barriers unless it is very advanced.

4 Amputation is done in large tumours of upper or lower limbs.

» Radical amputation is done as disease has not spread systemi-
cally which should be confirmed by CT chest, abdomen and
pelvis. In metastatic disease there is no need to do amputa-
tion as long-term survival is not possible except if primary is
fungating and distressing.
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SYSTEMIC THERAPY AGENTS AND REGIMENS WITH ACTIVITY IN SOFT TISSUE SARCOMA SUBTYPES (NON-SPECIFIC)®b:c

GIST

Desmoid Tumors (Aggressive fibromatosis)

Soft Tissue Sarcoma Subtypes with Non-Specific Histologiesd-®

— - Singl :

= AD (doxorubicin, + Doxorubicin3:4.14
dacarbazine)' « lfosfamide®15

« AIM (doxorubicin, ifosfamide, . Epirubicin1

« Gemcitabine

* Dacarbazine

« Liposomal doxorubicin®?

« Temozolomide' 18

* Vinorelbine®!

* Eribulin®9:20

2 Trabectedinf'h*“-zz'zz

+ Pazopanib®24

» Regorafenib25

* Larotrectinibi2® (for NTRK
gene fusion-positive
sarcomas)

« Entrectinib®27 (for NTRK
gene fusion-positive
sarcomas)

mesna)3®
* MAID (mesna, doxorubicin
ifosfamide, dacarbazine)>4-7-8
* [fosfamide, epirubicin, mesna®
= Gemcitabine and docetaxel!0:11
» Gemcitabine and vinorelbine12
» Gemcitabine and dacarbazine?

+ Imatinib'28:2%

« Sunitinib!-30

+ Regorafenib"*!
« Avapritinibhm32

regorafenib

+ Sorafenib?3-3%

« Nilotinib36:37

+ Dasatinib®® (for patients
with D842V mutation)

+ Pazopanib®?

« Everolimus + TKI™40

* Avapritinib32

+ Sulindac*'or other nonsteroidal anti-
inflammatory drugs (NSAIDs), including
celecoxib

» Tamoxifen # sulindac4243

« Toremifene®4

* Methotrexate and vinblastine*3

* Low-dose interferon

+ Doxorubicin-based regimens?7-49

« Imatinib5%:

* Sorafenib®?

» Methotrexate and vinorelbine®*

+ Liposomal doxorubicin®®

Non-Pleomorphic Rhabdomyosarcoma

Combination regimens

= Vincristine, dactinomycin, cyclophosphamide®®
* Vincristine, doxorubicin, cyclophosphamide“

* Vincristine, doxorubicin, and

» Ifosfamide and etoposide®?
« Irinotecan and vincristine®3.64

cyclophosphamide alternating with ifosfamide
and etoposide’”

» Vincristine, doxorubicin, ifosfamide>®

» Cyclophosphamide and topotecan%:60

» Ifosfamide and doxorubicin®

» Vincristine and dactinomycin®3

» Carboplatin and etoposide®®

* Vinorelbine and low-dose
cyclophosphamide®

» Vincristine, irinotecan, temozolomide5®

Single agents
* Doxorubicin

+ Irinotecan®®:
» Topotecan’!
» Vinorelbine®72

+ High-dose methotrexate®’3
» Trabectedinf-21:22,23

70

SYSTEMIC THERAPY AGENTS AND REGIMENS WITH ACTIVITY IN SOFT TISSUE SARCOMA?*¢

Tenosynovial Giant Cell Tumor/Pigmented Villonodular Synovitis

= Pexidartinib™ (category 1)
* Imatinib”5

Angiosarcoma
« Paclitaxel 7677
» Docetaxel’®

- Vinorelbine'

» Sorafenib™®

* Sunitinib®®

- Bevacizumab®!

* All other systemic therapy options as per Soft Tissue Sarcoma
Subtypes with Non-Specific Histologies (SARC-F 1 of 7)

* Sunitinib80.83
- Sorafenib84
= Pazopanib83

- i " "
* Bevacizumab and ti;m.'.'nzczalt:omidt;52

Alveolar P rcoma (ASPS
* Sunitinib8-87 (category 2B)

* Pazopanib®®

= Pembrolizumab®(category 2B)

PEComa, R

» Sirolimus%0-93
* Everolimus?¢
» Temsirolimus?5-96

nt Angiom

lipoma, Lymphangioleiomyom i

» Crizotinib®
= Ceritinib%8

Inflammatory Myofibroblastic Tumor (IMT) with Anaplastic Lymphoma Kinase (ALK) Translocation

Well-Differentiated/Dedifferentiated Li
» Palbociclib?9:100

sarcoma

D-DDLS) for Retroperitoneal SarcomasP

upsSs
= Pembrolizumab (category 2B)101
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Preoperative RT

» 50 Gy external-beam RT (EBRT)? (surgery with clips to follow)

» Following preoperative 50 Ge( EBRT and surgery, for positive margins, consider cbservation or RT boost
» If using RT boost, consider:®7

¢ EBRT:
—16-18 Gy for microscopic residual disease>®
— 20-26 Gy for gross residual disease®

¢ Brachytherapy (low-dose rate):
—16-18 Gy for microscopic residual disease
— 20-26 Gy for gross disease

¢ Brachytherapy (high-dose rate):
- 14-16 Gy at approximately 3—4 Gy BID for microscopic residual disease
- 18-24 Gy for gross residual disease

0 IORT:
- 10-12.5 Gy for microscopic residual disease
— 15 Gy for gross residual disease

* Postoperative RT following «.surgery5 with clips
» EBRT (50 Gy) + EBRT boost®

¢ Boost Dose
— Negative margins: 10-16 Gy
- Microscopically positive margins: 16-18 Gy>8
— Gross residual disease: 20-26 Gy

» IORT (10-16 Gy) + EBRT (50 Gy)*©
» Brachytherapy * EBRT

0 Positive margins:®
- Low-dose-rate (16—20 Gy) or high-dose-rate equivalent (14-16 Gy) brachytherapy + 50 Gy EBRT®
0 Negative margins:®
- 45 Gy low-dose-rate or high-dose-rate equivalent (ie, 36 Gy in 3.6 Gy BID over 10 fractions in 5 days)® brachytherapy

« Potential benefits of preoperative radiation therapy:
» Lower total radiation dose
» Shorter course of treatment
» Treatment field size is frequently smaller
0 Associated with less late radiation toxicity and improved extremity function
» The primary sarcoma is a defined target for radiation treatment planning
» Treatment delivery not impacted by postoperative wound healing issues
» Potential downstaging of borderline resectable extremity sarcomas for possible limb salvage
» Ability to restage patients after preoperative radiation but before wide resection
0 Distant metastases would prevent a noncurative surgery
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Formulary of Common Treatments for Oral Complications of Cancer Therapya

Prevention of Oral Mucositis
Amifostine

Cryotherapy
Distilled water, 1 gallon

NAHCO, powder, 3 tablespoons or11.6 g
NaCl powder, 3 tablespoons or 11.6 g

Povidone-iodine 0.5% oral rinse
Treatment of Oral Mucositis-Related Pain
Carafate suspension, 1 g

Diphenhydramine (Benadryl; McNEIL-PPC, Inc., Fort Washington, PA), 12.5
mg/5 mL; kaolin and pectin (Kaopectate; Chattem, Inc., Chattanooga, TN)

Diphenhydramine (Benadryl), 12.5 ma/5 mL: 30 mL; Maalox (Novartis,
Basel, Switzerland), 30 mL; nystatin, 100,000 U/mL: 30 mL

Diphenhydramine (Benadryl), 12.5 mg/5 mL: 30 mL; viscous lidocaine
(Xylocaine) 2%, 30 mL; Maalox, 30 mL

Diphenhydramine (Benadryl), 12.5 mg/s mL: 30 mL, tetracycline, 125 mg/5
mL suspension: 60 mL; nystatin oral suspension, 100,000 U/mL: 45 mL;
viscous lidocaine (Xylocaine) 2%, 30 mL; hydrocortisone suspension, 10
mg/5 mL: 30 mL; sterile water for irrigation, 45 mL

Dyclonine hydrochloride 0.5% or 1.0% solution

Gelclair (Sinclair Pharmaceuticals, Surrey, England)

Opiates

Viscous lidocaine (Xylocaine) 2% solution

Xerostomia
Biotene chewing gum (GlaxoSmithKline, Brentford, England)
Pilocarpine

Instructions

D
Fom
Rt

200 mg/m? daily, as 3-min IV infusion 15-30 min
before radiation therapy. Hydrate adecuately,
maonitor blood pressure, and use antiemetics.

Place ice chips in mouth for 30 min beginning 5
min prior to bolus administration of chemotherapy.

Rinse mouth twice a day for 30 s. Do not swallow.
Combine all ingredients. Rinse mouth 2—4 times
daily. Do not swallow.

Rinse mouth 2-4 times daily. Do not swallow.

Rinse mouth 4 times daily. Do not swallow.

Use equal amounts of each. Rinse mouth with
10-15 mL 4-6 times daily. Do not swallow.

Combine all ingredients. Rinse mouth with 15 mL
4-6 times per day. Do not swallow.

Combine all ingredients. Rinse mouth with 15 mL
4-6 times per day. Do not swallow.

Combine all ingredients. Rinse mouth with 15 mL
4-6 times per day. Do not swallow.

Rinse mouth with 10-15 mL every 2-3 h. Do not
swallow.

Mix 1 Gelclair packet per manufacturer's
directions with 40 mL or 3 tablespoons of water.
Stir and rinse immediately for at least 1 min,
gargle, and spit out at least 3 times a day.

Oral, transdermal, or parenteral opiates may be
used, such as PCA. Use tablet form of oral
analgesics. Do not use elixir because alcohol
exacerbates oral mucositis.

Rinse mouth with 10-15 mL every 2-3 h. Do not
swallow.

Use as needed.
5 mg oral 3 times a day
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TABLE 7-1 Definitions of Stem

Cell-Related Terms

TERM DEFINITION

Totipotent Ability to form all cell types and lineages of organism
(e.g., fertilized egg)

Pluripotent Ability to form all lineages of the body (e.g., embryonic
stem cells)

Multipotent Ability of adult stem cells to form multiple cell types of
one lineage (e.g., mesenchymal stem cells)

Unipotent Cells form one cell type (e.g., follicular bulge skin stem
cells)

Reprogramming  Dedifferentiation into an embryonic state; can be induced
by nuclear transfer, genetic manipulation, viral
transduction, and related methods
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TABLE 7-2 Reported Clinical Applications of Stem Cells

CLINICAL APPLICATION

Cant e

jDLAM f;@/fwvt

CELL TYPE

DELIVERY METHOD

Muscular dystrophy

Ischemic cardiomyopathy”
Tracheobronchomalacia'
Traumatic calvarial defect
Achondroplasia

Inflammatory bowel disease (Crohn's disease)’

Ischemic cardiomyopathy (MAGNUM Trial)*
Acute myocardial infarction (BOOST Trial|
Acute myocardial infarction (REPAIR-AMI Trial)*
Acute myocardial infarction [ASTAMI Trialf

|
asc— PRl
Muscle-derived progenitors, CD133"
BM MSC
Total BM
Total BM
BM MNC
Total BM
BM MSC
ASC
BM MSC

Surgical implantation into perianal fistulas

Local injection

Surgically implanted three-dimensional collagen matrix
Intracoronary injection

Intracorenary injection

Intracoronary injection

Systemic injection

Differentiated to chondrocytes and surgically implanted
Surgical implantation in fibrin glue

Transplantation concurrently with distraction osteogenesis
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Mesenchymal stem and stromal cells

MSCs are multipotent stromal cells that can be sourced from
a variety of tissues, including bone marrow, adipose tissue

and umbilical cord. Morphologically they resemble fbro-
blasts. They are adherent to plastic, express certain cell sur-
face markers (CD105, CD73 and CD90), and do not express
the cell surtace markers associated with haematopoietic stem
cells (suchas CD34 and CD45). MSCs were initially shown
to have the ability to be directed to differentiate into a variety
of specialised cell types of the mesodermal lineages, including
osteoblasts, chondrocytes, adipocytes, tenocytes and myo-
cytes (Figure 4.2). Recent studies suggest that they may also
be directed into cells of the ectoderm and endoderm lineages.
Of further clinical importance, MSCs have potent trophic
and anti-inflammatory properties, attributable to their abil-
ity to produce growth factors (including vascular endothe-
lial growth factor (VEGF), insulin-like growth factor (IGF),
hepatocyte growth factor (HGF)), and prostaglandin E2.
MSC:s for therapeutic use can be isolated from bone marrow
(iliac crest aspiration) or from subcutaneous fat (liposuction)
which is less invasive and gives a high yield of MSCs. In both
cases, MSCs are isolated in vitro on the basis of their adher-
ence to plastic. They can then be used either immediately, or
after expansion of their numbers by in vitro culture. Alterna-
tively, MSCs can be differentiated into the desired lineage
in vitro by addition of suitable growth factors and chemicals.
The relative ease of cell acquisition has meant that autol-
ogous MSCs have been used clinically in a variety of settings
such as treatment of burns and to repair defects in cartilage.
More clinical evidence is required in terms of efficacy and
mechanism of action, as it is not entirely clear whether a
given clinical effect resulting from MSC administration is
attributable to their ability to contribute directly to tissue
regeneration, or due to immunomodulatory and paracrine
effects resulting from their ability to release trophic mediators
that promote tissue repair by recipient cells (Figure 4.2).
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Figure 4.2 Proposed characteristics of mesenchymal stem and stromal cells relevant to tissue angineering and reganarative madicine.
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TABLE 4.3 Requirements of a scaffold used in tissue

engineering.

¢ Provide structural support for cells

Summary box 4.

Allow cells to attach, migrate and proliferate
Enable oxygen, nutrients and regulatory factors access to all cells
Deliver signals to promote cell migration and proliferation

Biocompatible, non-immunogenic and ideally biodegradable

2

Regenerative scaffolds can:

® Provide physical support and shape to the engineered tissue
® Guide cell growth, migration and differentiation
e Be natural or artificial
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CELL SEeP\Ng OF SCAFFOLDS

TABLE 4.4 Approaches for seeding cells into scaffolds.
Static cell seeding - tnt- cdl Suponsion placd in dintek contnck ¢ Seafsld

Dynamic cell seeding - Rethion o ctaffald in celldar medivum

¢ magneks wed b )
Magnetic cell seeding ¢ '« @ f“f"mﬂ'dw T 2 Dondo s Scnfqutd

Pressure and vacuum seeding b foee cdls ink pores n%m{«[,su

Photopolymerised hydrogels - UV ToY$ ko monewuy ceths Suspon tions
Bioreactor perfusion systems
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Progress in the field of regenerative medicine

Finding/Experiment
First cell transplantation: Bone marrow transplant (1968)
Discovery of stem cells in human cord blood (1978)
First engineered tissue transplantation: skin (1981)
First in vitro stem cell line developed from mice (1981)
First engineered vessel structure was synthesized (1986)
Adult stem cells were used for vascular regeneration by Asahara (1997)
Isolation of human embryonic stem cells (1998)

First laboratory-grown organ: an artificial bladder implanted in a patient

suffering from myelomeningocele (1999)

Implantation of first engineered tubular organs (urine conduits) (2004)
Discovery of stem cells derived from amniotic fluid and placenta (2007)
First solid organ engineered by recycling donor liver (2009)

3D-printed vascular networks direct therapeutic angiogenesis in ischemic

condition (2017)
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Various Cell Sources for )
Vascular Regeneration

/ N -e .
| 'I :: e -:L @ %
Inner Cell Mass of —— Circulatory | Tissue Derived Inguced Pluripotent
the Blastocyst System Cells Stem Cells

‘EF*-"

Endothelial Cells

— D

Various cell sources used at the current for vascular regeneration or

induction of Angiogenesis. Many cell sources are applicable to regenerate

various tissues by affecting angiogenesis and blood support
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