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® Paciente de 8 afos, 29 kg de peso, con
antecedentes de ostosarcoma con
metastasis pulmonares. Tratamiento
actual con quimioterapia, que Ingresa
de forma programada para resercion de
la lesion tibial. En el preoperatorio,
apertura limitada de boca, Mallampati
IV, limitacidon de la extension cervical y
antecedentes de venopuncion dificll
debido a la qumio por lo que se
Implanta reservorio.
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Manejo Medico

- Pronostico relacionado con respuesta a quimio.

Doxorrubicina
Cisplatino
Methotrexate
Ifosfamida

- Quimio prequirurg:

- Mejor pronostico combinado con cirugia

- Radioterapia y Quimio postop segun histologia de bordes

Cisplatino
Adriamicina

- Tratamiento psicologico



Radiation Therapy

Radiation therapy uses hgh-energy rays or particles to kil cancer cells. External beam
radiation therapy uses radiation delvered from outside the body that i focused on the cancer.

This s the type of radiation therapy that has been tned as a teatment or gslposamama.

However, gsleosamama cells are noteassily killed by radiaton. Hadiaton therapy does not play

& maor role in treating this disease. Studies have tound that radiaton in addiion o surgery in
ostensamama, pabents with lung metasizsis did not improve ther suryval,

Radiation therapy may be useful, however, in some cases where the jumar cannot be
completely removed by surgery. For example, gslecsarams. can develop in pelvic bonesarin
the bones of the lace — particulbrly the jaw. Inthese situations, i s often not possible to
completely remove the cancer. As much as possible will be removed then radiation will be ger
o kill the remaining cancer. it s also helpiul in controlling local symptoms like pain and swelling
t the cancer has come backor sugery i not possible.

Bone-seeking radnactive chemicals are sometimes used b treat ggleqsarcams. Samarium-
153 may be gven in agdition o external beam radiabon therapy. It s inpcted intevenously and

attaches to active areas of bone formation such as in gsleosamomas There are no side efiecls
trom the injection. it s also usetul in treating advanced disease and 5 particulary helptul in




Bone primary sarcomas un dergnne unplanned

intralesional procedures - the possibility of limb
salvage and their oncologic results.

deon DGy, Lee 8Y, Kim JW.

Department of Qrthopaedic Surgery, Korea Cancer Center Hospital, 215-4
Gongneung-Dong, Nowaon-C, Seoul, Korea. dgjeonikech.re. kr

Bacel s, Fabbri N, Balladelli A, Forni C. Palmerini E. Pieci P.

Department of Musculoskeletal Oncology, Istituti Ortopedici Rizzoli, Via Pupilli
1, 40136 Bologna, Italy. gastano.baccr@ 1or.1t

Primary bone gsteosarcoma in the pediatric age: state
of the art.

Longhi A, Errani C, De Paolis M, Mercuri M, Bacci (.




The usual sequence of treatment for pabents with metastasie at diasgnosis = as oliows:

= Bopsy of primary lumar and metasiasis to establish the disgnosis

=  Chemotherapy (usually for 10 weeaks). It metasiases are not reseciable, more
chemotharapy

=  Surgery to remove the prmary lumaor and all of the melastases f possible
=  MNore chemotherapy [for approximately one year)

Treatment of Localized Osteosarcoma

That Can Be Completely Removed With
surgery

The usual sequence of treatment tor pabents without metasiasis at disgnosi
cancars can be completely removed by surgery 5 as tollows:

* Bppsy.io estpblish.thediagnosis
Lhamathampy Wadaly tor 10 wesks)"
MR

* More chemotherapy (for approximate by one year)”




Treatment of Localized Osteosarcoma
That Can Not Be Completely Removed
With Surgery

The usual sequence of treatment tor non-esecianie lumars. s as follows:

= Bipsvio estanlsh.the dagnosis
*  Lheamalherany floranpmsimalalong, year
*  Badiaton thermpy, may be addad.




Chemotherapy

ITosiamide. and cyclophasphamide. may cause hemarrhagic cystitis [bladder intflammation anc
blkaod in the unne)and damage to the kdney, with loss of salt and minerals in the unne. Atter

fostamde. or gypkphasphamge, a drug called measna will be gven o protect the bladder.

isplatin.may produce severe and delayed nausea, problems with heanng loss (especially higr
piiched sounds) or even deatness, and kidney damage. t can also cause nerve damage, which
5 mainkhy telt as numbness and tingling of the arms and lags.

High-dose methotrexate. may cause Iver damage, sores in the mouth and digestve trad,
eukoansephakhpathy (damage to the whie matier of the brain), and reversible kdney damage.
Betore staring high-dose metholmxale, a carbonale solution will be added to the intravenous
[IV] fluds to keep the unne alkaline (a ph ot 7 orabove ). Melhotexaie blood levels may be
checked to see how much Iglnig acd (also called lpusovnnn) should be gven o stop any
damage to normal tissues. The folnig acd will be continued until the meihatmexale level = sate.

Doxorubicin (Adriamycin) may cause hear damage and may also induce second cancars. it
the drug leaks from the ven into the surrounding tissues, skin burns may ooour.

doxarubizin and ﬂmlaj;[p Other combinations ame ﬂ_ﬂm Wand
cyRRRRasRhamHe, or nsRmEe. and elopaskda.




Psychosocial Considerations in
Treatment of Ostegsarcoma

Niost cases of gslepsamame. develop dunng the teenage years — a vary sansitve time ina
chikd’s Ite. A diagnosis of gslensamame.has a geat etlect on a person’s abilty to contnue
certain schoal, work, or recreational activities. The effect will be greatest during the first yea:
treatment. The teating ceptpr.should evaluate the person’s tamily situation as soon as poss

50 that any areas of concern can be addressad.

Some common concems include tinancal stress, transporation to the cancer ganler, loss of

job, and homebound teaching. Cancer care teams usually recommend that schoolage child
attend school as much as possible. This way, they have the opporunity o tell ther tnends w

= happaning to them.

Frends may become a great source of suppor, but you should be aware that some people

nave a ot of misunderstanding and tears aboul cancer. Some cancer ganlers nave a school
entry program that can hebp in stuatons like this. With this program, health educators goto

schoal and ofter information about the diagnaosis, treatment, and changes the persan will
expenance. Theywil also answer any questions tom teachers and classmales.



Manejo Quirurgico.

- Limb-salvage surg

- Amputacion miembyr

- Excision masa tumopral
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. Yakin B, Akviiz C, Kutluk T,

Department of Pediatric Oncelogy, Institute of Oncology, Hacettepe University,
Ankara, Turkey. hupopiatr.net




surgery s called retatigoplashy. OF course, the patient will need a prosthetic device to exiend
the leg.

Amputation: Amputation may be the only option tor some patients. It the patent haz a lage
tumar that extends into the nerves andor the blood vessels, t may not be possible to save the

imb. NMEI scans betore sumery and examination of the tissue by the pathologist at the time of
surgery can help the surgeon decide how much of the arm or leg needs fo be amputaied.

surgery i planned so that muscles and the skn will form a cuft around the amputated bane.
Thes cutt will it into the end of a prosthetic {artmicial) imb. With proper physical therapy the

patient is oflen walking on hisfherown 3 o & months after leg amputation.

surgery tor gsleosamama. includes the diagnostic biopsy and the surgical treatmeant. it s very
important that the biopsy and surgical treatment be planned togather. | possible, the same
aihnpedic surgeon ata cancer gantershould do both the biopsy and the surgical treatrment.
some gsleosamamas are boalzed bul, because of is locabon {for example, at the base of the
skull, orin the spine or palvis), cannot be removed surgically atter chemotherapy. In these
cases, a cure i very unlikely even i the cancer responds well to chematherapy,.

Limb-salvage surgery: Anywhere from 50% to 80% ot patients are eligible to hawe limb-

salvage surgery. Limb-salvage surgery s & very complex oparation. The surgeans parfarming
this type ot operation must have special skills and expanence. The challenge tor the surgeon is

to remove the entire fumar while sill preserving the nearby tendans, nerves, and blood vessals.
The bone that = removed = replaced with a bone graft orwith an apdoprosihesis (meaning

internal prosthesis) made of metal and other matenals. Endoomsinesas (an arthicial bane
replacement wihin the body) have become very sophisticated. Because they are often

implanted in growing chikdren, they are designed to allbw lengthening as the child grows. In
many instances, this requires additional surganes. However, new apdonmstneses, exist that can



vianejo AnestesICco

1.- Visita preanestésica
2.- Adecuacion y premedicacion

3.- Induccidn anestésica

4.- Mantenimiento
5.- Anestesia locorregional
6.- Despertar

/.- Analgesia postoperatoria



Mane|o Anestesico

zostigmina 0.05-0.07ma/ka/ev + atropina

Eﬂ!&ﬁ&&iﬁﬂ dur'mldn o despierto?

L.aringoespasmo:
-ventilar con 02 100%

-considerar succinilcolina 0.1-0.5mg/ka/ev y

ventilar a presion pusﬂ‘wu

-valorar reintubacion si hipoxemia no cede.
Estrategias para disminuir e.l delirium de la




Manejo Anestesico

NAUSEAS Y VOMITOS
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patients with osteosarcoma around the knee join
Akahane 1, Shimizu T, [sobe K. Yoshimura Y, Fujioka F, Kato H.

Department of Orthepaedic Surgery, Shinshu University Schooel of Medicine,
Matsumoto, Nagano, Japan. akahanei@hsp.md.shinshu-u.ac.|p

* Ondansetron: 0.1ma/ka/ev
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BLOQUEOS E. INFERIOR




Mane|o Anestesico
BLOQUEOS E. INFERIOR




Manejo Anestesico

ANESTESIA EPIDURAL

* Lumbar:

- distancia al espacio peridural: 1mm/kag
entre 6m-10anos
- dosis test: bupivacaina adrenalina

1:1000 0.1-0.2ml/ka

- dosis 0.5ml/ka para abdomen inferior
y 1ml/kg para abdomen superior o
tordcico bajo

- Perfusiones a 1/3 o 1/2 de la dosis
inicial fada hara (viailar dacie +awviecnely




Manejo Anestesico

Caudal:

- 0.5ml/ka para
EEIL,

- 0.75ml/ka para

nivel inguinal,

- 1ml/kg para

abdomen,

- 1.25ml/ka para

nivel tordcico bajo



Manejo Anestesico

EXPANSORES

+ Gelatinas

. Hidroxietilalmid
(voluven®

+ Hematies: 10ml/kg

 Donacion

breoperatoria de

sangre autéloga

+ Hemodilucion aguda
1Emi



Manejo Anestesico

VSC
Prematuro 90-100ml/kg
Lactante a término |80-90ml/kg
3m-1a 70-80ml/kag
>1a 70ml/ka
M A § hto ini::iul-i h;tg minimo
| | hto inicial




Manejo Anestesico

- 1% hora: 2-4ml/kg
por hora de ayuno
previo

+ despueés:

- Mantenimiento,
diuresis, sangrado,

- agresion
quirdrgica: menor
2-4ml/ka/h,
moderada H-
7ml/ka/h, severa

i 4l i #fi i



Manejo Anestesico

Peso (ka) ml/ka

< 10kg 4ml

10 a 20kg 40ml + 2ml por cada
ko en exceso de
10kg

>20kg 60ml + 1ml por cada

ko en exceso de

| 20ka
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Manejo Anestesico

- Anestesia inhalatoria:
- 30-100% 02 + 0-70% N20

- sevoflurano, isoflurana, halotane a

concentraciones segun efecto
- calentar y humidificar los gases

+  Anestesia balanceada:
- 30-100% 02 + 0-70% N20

- isoflurane 0.5% o propofol
- fentanilo 1-3mea/ka/h hasta 10-20mea/ka/h
- €l.mérfico 0.05ma/ka/h




VIA AEREA PEDIATRICA

- Anatomia

- Evaluacion

- Manejo
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- Anatomia

- Evaluacion

- Manejo




ANATOMIA

LARIGE MAS ALTA QUE EN ADULTOS
C3-C4

FACIL OBSTRUCCION POR LA
LENGUA

EPIGLOTIS MAS DIFICIL DE ELEVAR

RESPIRACION NASAL OBLIGADA
HASTA 5° MES



ANATOMIA

Preparation of the patient and technique

Positioning
Placement of a small cushion under the heads of older children in order to facilitate positioning of the axes

(Figure 3).

Grallaxis Tracheal axis 'Oral axis
£ Pharyngeal axis “ru0 "\
Pharyngeal xis _ £ 4~ | N N
Tracheal axis - ]( PO Y N g —
cheal axis p BN p
| '_A"-\.---\: -

Figure 3 - A) Illustration of the axes | yngeal and tracheal); B) alignmeant of these axes
with correct pesitioning; C) viewing the glottic fold with a straight blade

With newborn infants, the cushion under the head is often unnecessary because of the large size of the head,
proportionally, where the occiput already raises the level of the head. In these cases, a cushion may be used

under the neck and shoulder blades to stabilize the head position.



ANATOMIA

Epiglottis - —

- Vestibular fold
Base of the tongue — e

. — Larynx
Vocal chords

Arytenoids — a % =~ Esophagus

Figure 1 - View of the glottic area via direct laryngoscopy



EVALUACION VIA
AEREA

PNEUMONIAS DE ® RESPIRACION SONORA
REPETICION RONQUIDO
EXAMEN FISICO ® PRESENCIA DE TOS

APERTURA DE

BOCA FRECUENCIA  ® Ep|SODIOS DE CROUP
RESPIRATORIA ESTRIDOR

ATOPIA O ALERGIA  ® ASMA O TERAPIA

; BRONCODILATARORA
ASPIRACION

CUERPO EXTRANO



EVALUACION VIA AEREA

ble 1. Components of the Preoperative Airway Physical Examination

Airway Examination Component

Nonreassuring Findings

. Length of upper incisors

. Relation of maxillary and mandibular incisors during
normal jaw closure

. Relation of maxillary and mandibular incisors during
voluntary protrusion of cannot bring

. Interincisor distance

. Visibility of uvula

. Shape of palate

. Compliance of mandibular space

. Thyromental distance

. Length of neck

. Thickness of neck

. Range of motion of head and neck

Relatively long

Prominent “overbite” (maxillary incisors anterior to mandil
incisors)

Patient mandibular incisors anterior to (in mandible front «
maxillary incisors

Less than 3 cm

Not visible when tongue is protruded with patient in sittin
position (e.g., Mallampati class greater than ll)

Highly arched or very narrow

Stiff, indurated, occupied by mass, or nonresilient

Less than three ordinary finger breadths

Short

Thick

Patient cannot touch tip of chin to chest or cannot extenc




MANEJO VIA AEREA

MASCARILLAS FACIALES

TUBOS GUEDEL
MASCARILLAS LARINGEAS

PALAS LARINGOSCOPIO

TUBOS ENDOTRAQUEALES



MANEJO VIA AEREA

New formulae for predicting tracheal tube length.

Lau N, Playfor SD, Rashid A, Dhanarass M.

University of Manchester Medical School, Manchester, UK.

BACKGROUND: The aim of this study was to determine the accuracy of standard
technigues for estimating oral and nasal tracheal tube length in children and to devise
more accurate predictive formulae that can be used at the bedside. METHODS: Data w
collected from 255 children who required tracheal intubation whilst on the Pediatric
Intensive Care Unit over a period of 1 year. Age, weight, the final length of the trache
tube and the internal diameter were documented. Patients with a tracheostomy were
excluded from the study. RESULTS: Using linear regression the following formulae be:
predicted final tracheal tube length. For children over 1 year of age: Insertion depth {
for orotracheal intubation = age/2 + 13 Insertion depth {cm) for nasotracheal intubati
= age/2 + 15 For children below 1 year of age: Insertion depth of orotracheal tube {c
= welight/2 + B Insertion depth of nasotracheal tube {cm) = weight/2 + 9 CONCLUSIOC
Current Advanced Paediatric Life Support guidelines underestimate the appropriate
tracheal tube lengths for orotracheal intubation in children over 1 year of age. Similar
the novel weight-based formulae for tracheal tube lengths in children below the age o
year proved more accurate than standard reference charts. We therefore recommend
these new formulae are prospectively evaluated.



MANEJO VIA AEREA

How reliable is length-based determination of body weight and tracheal tube size in the
paediatric age group? The Broselow tape reconsidered.

Hofer CK, Ganter M, Tucci M, Klaghofer R, Zollinger A.

Institute of Anaesthesiology, Triemli City Hospital, Zirich, Switzerland.

BACKGROUND: The Broselow tape was designed to estimate body weight and tracheal
tube size on the basis of the body length of emergency paediatric patients. The tape was
validated previously in US populations. We assessed its accuracy in a sample of European
children by reviewing paediatric anaesthetic charts at the Triemli City Hospital for 1999,
METHODS: Age, body length and body weight measured before surgery as well as the size
of the tracheal tube used were recorded. The body weight was estimated on the basis of
body length using the Broselow tape and was compared with the measured weight.
Tracheal tube size selections using the Broselow tape and an age-based formula were
compared with the size of the tube used. RESULTS: A good correlation was found between
the Broselow weight and the measured weight (r2=0.88). Bland-Altman analysis revealed
a mean bias of -0.52 kg for the entire study population. For children < or = 20 kg the
mean bias was -0.05 kg, and for children > 20 kg was -1.05 kg. The Broselow weight was
found to be within a 10% error of the measured weight in 65% of children. Tracheal tube
selection by the Broselow tape method was adeguate in 55% but underestimated the
actual tube size in 39%. The age-based formula matched the actual tracheal tube size in
41% of children but overestimated it in 57%. CONCLUSIONS: The Broselow tape is an
accurate means to assess body weight from length in smaller children; in older children it
underestimated body weight. Endotracheal tube size selection by the Broselow tape
anpears to match the size of the tube used better than the age-hased formula. The results
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MANEJO VIA AEREA

10. Tubos endotraqueales

Edad Peso Diametro interno
ubo

Prematuros 5 + e gestacional
sem )/ 10

MNecnato [3-4kg 3.0

<5-B meses 6-8kg 3.9

8-16 meses l10-12kg 0

2-3 afos 13-15kg amafio del Tubo= 4+
edad afics/4)

6 afios kg

9 afios 30kg

12 aros 40kg
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9. Laringoscopios

pala Edad

Miller O Mecnatos

Miller 1 16-9 meses

Macintosh 1 Mecnatos

Macintosh 2 -4 afios

Macintosh 3 o Miller 2 b 4 afios
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Q..
Posterior g

pharyngeal
wall

Arytenoid
cartilage 7 .\
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Edad, pesa |N® ML olimen TET &2 FECE(mm)
uff
Meonato- |1 iml 3 1.4
kg
3.5 i

5-10kg |15 ml l4 3
10-20kg 2 10mi 4.5 3.5
20-30kg |25 14m 5 ,
»30ka 3 20m! 6 5

5 30m! |7 3
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Laryngeal mask alrway s1zes to suit body weight (kg) of newborns, infants and children are:
o 1 =Sl eima 10 & 1Tileor ctra T 10O o cdra T L 1o ctres 1 LS o ofres d Sl
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Table 3. Techniques for Difficult Airway Management

Techniques for Difficult
Intubation

Techniques for Difficult Ventilation

Alternative laryngoscope
blades

Awake intubation

Blind intubation (oral or
nasal)

Fiberoptic intubation

Intubating stylet or tube
changer

Laryngeal mask airway as an
intubating conduit

Light wand

Retrograde intubation

Invasive airway access

Esophageal tracheal Combitube
Intratracheal jet stylet

Laryngeal mask airway

Oral and nasopharyngeal airways
Rigid ventilating bronchoscope
Invasive airway access
Iranstracheal jet ventilation
Two-person mask ventilation
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DIFFICULT AIRWAY ALGORITHM

Assess the hkelifood and chnical mpad of basic managemant probiems

A Dificul Venitahon
H Dihcul Inlubation
C. Dificuky with Patinnt Cooparation or Cangard

0. Dificuk Trsohscstomy
Actively pursus opporiunities 1o deliver supplamental axygen throughout the process ol diflicull alrway manage

. Consider the relatve mants and feasibiity of basic managemeant choices:

Al i " Intubaton Alempts !;I':i:r Inciuchon |.'_|I_'I
B [ MNondrvasie Technique for Intinl | [ Irvasive Techrigua tor Indal
:L Approach io Infubatian ER— Approach o Infubabon
i :  —
= [ Preservadicn of Spantansous Venblation :)_4,.5__ Ablation of Sgonlansous Vantiation
' . ’
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FACE MASK VENTILATION ADECUATE FACE MASK VENTILATION NOT ADEQUATE
¥

CONSIDER !/ ATTEMPT LMA

2

LA ADECUATE® LAAA NOT ADEQUATE
\ OR NOT FEASIBLE
ROMN-EMERGENCY PATHWAY EMERGENGY PATHWAY iJ

entiaticn Adequaie, Intubation Linsuccessiul Vienlilaton Mol Adeguate,
Intubation Unsuccassful
v T ¢
AL
ARemaine ADprogches S0 LA Call lar Halp
hl—* ,HEEEE"UE_;E Emargency Mon-lrvasie Airey Vientlatiorde)
Suoonsshs FAllL Afar 'F i’

Infubation® MuRiple Astempls uccasslul Ventilation® FAIL

Irvas e Conaidar F-EElEliHIth' Awvakim L’ Emarganc

: . b Invasie Airy
Airwiry Accessel of Cther Optonse Fatient Accassit]
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i ventlatson, rechenl infubaton, of LMA placemant with axhaled COy

SR H L dinde (But & o hmiled b soegary ubhnng faco c. Allernalree rmon -Smasnd Enmschas 0 e bt
k or LM& anesthasia, local anasthosis indlimson o L et gt (but ase Nt erebind 15 e of Sfaren] laryngoscopo bl
o blocknicke Pursuil of thass '1];"|"||'|5. usunly mphad thal mask &% an mhubhabon condut {with or withou! Sbarmpbo guicia
3o will nal ba peobdetuwte. Thaneion, thess opbons may bo hbesopbc inubwbon, miubatrg stidot or tuba changa:,
nijod yvakse i |'"5- g i o algonttm has Do renctEed Vel mirogracks inbubatadn, &N blnd aml or rasal inlubation
=miengency Pathway i Cofiseckal fe-pitdnmiabon of = aalieal e fesks intubal
S DIV EE BCCA%S g [T 5..||lJ|'..||-:|| F=iCulangos, § cArCrg LSy

WROHOMY OF critaEyTolony g. Oplions ‘or emengency non rrvmss airway vanbilabon i

o nal lmvbed io ) aged Dronchesdops | sstpacmal-isschan
wanhilbon, ar fransimcheal o verlabon,
e T e S M T .
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Approach to Intubation

Approach to Intubation

C. ( Preservation of Spontaneous Ventilation }.vs{ Ablation of Spontaneous Ventilation )

4. Develop primary and alternative strategies:

A
AWAKE INTUBATION

INTUBATION ATTEMPTS AFTER
INDUCTION OF GENERAL ANESTHESIA

Initial Intubation
Attempts UNSUCCESSFUL

FROM THIS POINT
ONWARDS CONSIDER:

1. Calling for Help

2. Returning to Spontaneous
Ventilation

3. Awakening the Patient

N—

Initial Intubation
Attempts Successful®

Airway Approached by Invasive
Non-Invasive Intubation Airway Access(b)*
Succeed* FAIL
Cancel Consider Feasibili Invasive
Case of Other Options(a  Airway Access(b)*

FACE MASK VENTILATION ADEQUATE

FACE MASK 1I|.|P'EI"~.ITIL;‘!l;'l'lltl'.‘rl'd NOT ADEQUATE
CONSIDER / ATTEMPT LMA

LMA NOT ADEQUATE

LMA ADEQUATE*
r OR NOT FEASIBLE

NON-EMERGENCY PATHWAY <
Ventilation Adequate, Intubation Unsuccessful

IF BOTH
Alternative Approaches D FACE MASK

to Intul:;ati-:-niﬂl

AND LMA
VENTILATION

e o & om

EMERGENCY PATHWAY

Ventilation Not Adequate,
Intubation Unsuccessful

D Call f::i: Help ..I




VENOPUNCION DIFICIL

rasound-assisted internal jugular vein
theterization in the ED.

P, Wilber 8, Blanda MP, Gallo U.

artment of Emergency Medicine, Summa Health Svstem/Akron Ci
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ants and children: a novel approach.

ofte I. Yeveckemans F.

partment of Anaesthesia, Université Catholique de Louvain, Cliniques
versitaires St-Luc, Brussels, Belgium. thierry.pirottef@.clin.ucl.ac.be
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versity of British Columbia, Vancouver, British Columbia, Canada.
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[ICE guidelines for central venous
atheterization in children. Is the evidence base
afficient?

. R. Gr&h&nik*, A. Boyce, M. E. Sinclair, R. D. Evans, D. . Mason ar
. Martin’

iffield Department of Anaesthetics, John Radcliffe Hospital, Oxford OX3
20, UK ! Present address: The Heart Hospital, London, UK
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Table 1. Types of commercially available catheter

| Catheter type | Advantages
Mon-tunnelled Chaoice of sites

catheters Easy to insert and remove
| | Multiple lumina available
*Skin=tunnelled Lower infection rates than
catheters non=tunnelled
_ Long-term use
Ports Mo external catheter

Cosmetically attractive
Fatient can swim/bathe as
nofmal

Low maintenance
Long-term use

Lower infecticn rates than
skin-tunnelled catheters

Apheresis/dialysis Fermit high Blood flow rates
catheters
Non<tunnelled (e.q. Easier to insert and remowve

Vascath ™ Kimal)

Skin-furnaled Lower infection rates than
non<tunnelled devices
Long-term use
Good for patients with poor
perpheral access who
require both PRESC harvest

| and transplant procedure

PICCs Easy to insert and remove
Do mot require platelet
suppor or correction of
clotting prior to
insertion/remowval

| Disadvantages

Short-term use

More complex insertion anc

removal

Surgical ingertion and remaoval

Less suitable for frequent repeated
access

Large bore

Require flushing with concentrated
neparin (for example 5,0000mil,
according to manufacturer
guidelines) solution to maintain
patency. Flush solution must be
withdrawn prior to use

Short-term use

Complex insertion and remova
Best inserted via intermal jugular or
femoral routes

' Higher thrombosis rate particularky

with polyurethane variety
Polyurethane variety requined o
nfuse blood/platelets because
have greater intemal diameter
than silicone variety

Slower flow rates particularly in
siliconefvalved varieties

Catheter longevity lower than with
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Table 2: Catheter flushing protocols

: Catheter Type
MNon-tunnelled

| *Skin-tunnelled

' Apheresisidialysi

- Solution

10m! saline 0.9%
J'II-
sml heparinised
saline solution

[ 10wmil)

10m saline 0.9%
e

oml heparinised
saline solution
[(10uwmil)

10ml saline: 0.9%

aml heparinised

saling solution
[(10wmil)

10m! saline 0.9%

plus 1000wWmil or
S000u/ml Catheter
volume only

10ml saline 0.9%
+/= oml heparinised
saline solution
[10wmil)

\

[ Aftar

[ Aftar

[ Afar

ON D

| Frequency

After each access
when used
ntermittently, or
weekhy

or weekly

each access
or monthly

each access
or weekly

After each access,
or at least weekly

each access

| Cautions

Do not use a syringe

smaller than 10mis in
size, to avoid catheter
rupture

| Calculate “dead space

volume” to avoid
systemic heparinisation

usually printed on the
SV lumen
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ndications for catheter insertion

r2@ catheters are indicated (a) when venous access is poor, (b)] when embarking
longed intravenous chemotherapy andfor Total Parenteral Nutrition (TPN), or

eated administration of blood products, (c) when intravenous therapy involves dr
W to be venous sclerosants, (d} when ambulatory chemotherapy is to be give
out-patient, (e} in the situation of repeated sampling or venesection.
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Partial and complete catheter blockage is evidenced by difficulty in aspirating blocod or
infusing fluid. Forcible introduction of fluid down an obstructed lumen may cause
catheter rupture. Catheter occlusion may include blockage due to Kinking of the catheter,
“pinch off syndrome”, occlusion of the catheter tip on the vessel wall, fibrin sheath or
fibrin flap or luminal thrombus, or migration of the tip intc a smaller vessel. Plain X-ray or
a catheter contrast study may be helpful in confirming the diagnosis. Initially, fibrin
sheaths manifest with catheter dysfunction, progressing to complete failure. They are
usually discovered 1-2 weeks after placement (Crain et al 1988). Infusion substances
can penetrate between the catheter wall and the fibrin sheath in a retrograde manner,
along the catheter to the site of venous insertion, and even out o perivascular and
subcutaneous layers. This can lead to cutaneous or subcutaneous necrosis. Untreated
fiorin sheaths are associated with increased nisk of complications, but interventional
radiclogists may be able to temporarily salvage catheter function by using percutaneous,
intravascular fibrin sheath stripping via a trans-femoral approach (Knutstad et al 2003).

Where catheter occlusion is due to thrombus without symptomatic thrombosis, instillation
of Hepsal (heparin sodium 10 units/ml) may be effective. If not, urokinase 10,000 uw'mil
reconstituted in 4ml normal saline may be tried, using 2ml of solution into each catheter
lumen and ensuring that intra-luminal wvolumes only are instilled. Urckinase is
manufactured by Medac and is available on a named patient basis. The solution should
be injected gently into the catheter with a push-pull action o maximize mixing within the
lurmen. The lumen should then be clamped and left for at least 2-2 hours. The catheter
should then be unclamped and the =olution containing disaggregated clot aspirated
(Dougherty 2004, Gabriel 1999). It has not been shown to be cost-effective or clinically
necessary to leave the solution in the lumen for longer pericds, such as between
epizodes of haemodialysis. An alternative to urokinase is Cathflo Activase (Alteplase)
which i= a recombinant human tissue plasminogen activator (1-PA) (Deicher SR et al,
2002). Again, this is available on a named patient basis and i manufactured by
Genentech.

Qther reasons for catheter malfunction can include damage to the catheter. For
example, “pinch off” as described earlier, or kinking of the catheter. Occasionally the tip
of the catheter can migrate, particularly if the catheter is short and the tip initially lies in
the upper superior vena cava or brachiocephalic vein. This may result in the catheter
ceasing to function. Repeat chest X-rays may help in diagnosing these problems.
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implanted ports

5 have been shown to have the lowest reported rates of catheter-related bl
am infections compared to either tunnelled or non<tunnelled CVC (Groeger ¢
3. Pegues et al 1992). Most ports are single lumen, which makes them more sL

ing-term intermittent therapy. They tend o be used more frequently in paediat
n patients with solid tumours (Camp-Sorrell 1992; Gabrel 1999). In the &
matclogy setting, they may be of use in sickle cell anaemia or thalassaemia, wl

ents are receiving regular blood transfusions. Forts may also be useful for onco
ents with poor peripheral vencus access who are receiving less intensive the
(ely to cause prolonged neutropenia. They allow less restricted bathing
nming and may appeal to patients concerned about the psychological aspects of
ence of the external part of the non-implanted catheters. They are more expen
Jrchase, insert and remove, and they leave larger scars.
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