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Figure 1.
Provision of a
preformed metal
crown for a lower
right E(85) using

the Hall Technique;

before, and
immediately after
the crown being
fi

Edition4: 01.07.15

Introduction

The Hall Technigque is a method for managing
carious primary molars where decay is sealed
under preformed metal crowns (PMCs)
without localanaesthesia,tooth preparation
or any cariesremoval.

Clinicaltrials have shown the Hall Technique to be effective, and
acceptableto the majority of children, their parents and clinicians.
It is NOT, however, an easy, quick fix solution to the problem of the
carious primary molar. Like all clinical interventions, for successthe
Hall Technique requires careful case selection, a high level of clinical
skill, excellent patient management and long term monitoring. In
addition, it must always be provided with a full and effective caries
preventive programme (see SDCERGuideline Prevention and
Managementof Dental Cariesin Children http://www.sdcep.org.uk
and SIGN Guideline 138www.sign.ac.uk).

Thismanualprovidesinformation on:

A the background to the Hall Technique;
A the evidence behind the Hall Technique;
A information on caseselection; and

A afi h otwogaide on using the technique.

The Hall Technique will not suit every tooth, every child or every
clinician. It can, however, be a useful and effective method of
managing carious primary molars. Thismanual is intended as a guide
to developing some skillsin the application of the technique.


http://www.sdcep.org.uk/
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Fgure 2.
Preparation of a
mandibular second
primary molar (75)
for a conventional
PMC.

Backgroundtothe
Hal Technique

How did the Hall Technique come about?

The technique is named after Dr Norna Hall, a general dental
practitioner from Scotland, who developedand used the technique
for over 15 years until she retired in 2006. A retrospective analysis
of the outcomesfor the teeth shetreated in this way was published
in the British Dental Journal in 2006 (Innes, 2006). This showed the
technique to have outcomes comparableto conventional restorative
techniquesand led us to investigate it further through a randomised
control trial (detailed later).

How does the Hall Technique relate to
conventional crowns for primary molars?

Preformedmetal crowns (PMCs),sometimesreferred to asstainless
steel or nickel chrome crowns, have been used for restoring primary
molars sincethe 1 9 5,(dd have becomethe acceptedrestoration
of choicefor the primary molar with cariesaffecting more than one
surface, with a proven successrate asarestoration. Although popular
with specialists, many clinicians find PMCsdifficult to fit using the
conventional approach, which requires local anaesthetic injections
and extensive tooth preparation and a high level of child co-operation
(see Figure 2). Thereis alsoa high risk of damaging the adjacent

first permanent molar when preparing a second primary molar for a
PMC.Forthese, and other reasons, PMCsare not widely used in the
UK, forming lessthan 1% of all restorations provided for children.
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How does the Hall Technique get around
someof thesedifficulties?

With the Hall Technique, the processof fitting the crown is quick and
non-invasive. The crown is seated over the tooth with no cariesremoval
or tooth preparation of any kind, and local anaesthesiais not required.

Fordecades,conventionalteaching has
beenthat all carioustooth tissue should be
removed before restoring the tooth; how can
leaving cariesin the tooth be acceptable?

To answer this, it is worth firstly reviewing how and where caries
begins. Formany yearsit wasassumedthat the combination of a
tooth surface, plaque and sugar would inevitably, after time, resultin
dental caries. However, despite the universal presence of plaquein
the mouth and sugar in the diet, Clinicianswill be aware that, except
in extreme cases,the majority of tooth surfacesremain relatively

free from carieslesions,despite many of these surfacesusually being
plague stagnation areas. Instead, 99% of carieslesionsinitiate on two
siteswhich make up lessthan 1% of at o ostsunface;the base of pits
and fissures, and just below the contact point of approximal surfaces.
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Figure3.
Thevarying
susceptibility of
tooth surfacesto
dental caries,despite
the almost universal
presenceof plaque.

Lower caries
susceptibility

Higher caries
susceptibility

What differs between these sitesisthe degree of shelter they offer
to the plaque biofilm. The cariessusceptiblesites of fissuresand the
area below contact points provides plaque biofilm with sheltered
micro-niches, allowing it the time and protection to mature to the
level where the acidogenicbacteria (which are present in all plaque,
but usually as a relatively low proportion) come to dominate the
biofilm. Asthese acidogenicbacteria dominate the biofilm, the

pH drops, eventually falling below the critical pH 5.5, at which
hydroxyapatite becomessoluble, and the carious processbegins.
Oncecaries has caused cavitation of the enamel, the availability

of sheltered surfacessuitable for plaque adherence, microbe
colonisation and biofilm maturation dramatically increases,and
sothe carieslesion continuesthrough the tooth. In summary, all
plague is potentially cariogenic, but needs a sheltered micro-niche
for it to become actively cariogenic.
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Thispointsto the community of micro-organismswithin plagquebeing
extremelysensitive and responsie to changesn its environment.
Forcariogenicplaque,if the environment canbe altered to be
unfavourablefor cariogenicbacteriawithin the community, plaque
canloseits cariogenicpotential.

Plaqueis far from the bland, homogenous material it appearsto

the naked eye. Given time, and a stable environment, plague will
mature into a complex, organisedstructure, with channelsand pores.
Its bacterial population will shift and change in composition, with
symbiotic relationships developing between some species,while
other specieswill be gradually squeezedout by their neighbours.

In the deeperlayers, organic acidsformed as a by-product of
bacterial metabolism, will favour a shift in the bacterial composition
from non-cariogenicspeciessuch as Streptococcusoralis and
Streptococcussalivarius to more cariogenicspeciessuchasthe
mutans streptococci and lactobacilli. Plaquehas been described

by Marshasa city of slime. This is a useful analogy becausejust
asacity isa complex structure, whose smooth functioning can be
interrupted by a change in the supply of any number of factors (food,
water, oxygen, power, light), so canthe cariogenicpotential of plaque
be altered by changing the supply of carbohydrates, oxygen, pH.

Figure4.
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Figure5.
Arrestedcaries

on primary molars
i the cariesis dark
andfeelshard.

The Hall Technique manipulatesthe p | a gean@rdnment by sealing
it into the tooth, separatingit from the substrates(essentially, nutrition)
it would normally receive from the oral environment. Thereis a
possibility that the plaque may continue to receive some nutrition
from perfusion through the dentinal tubules. However, there is good
evidencethat if carieslesionsare effectively sealedfrom the oral
environment, the bacterial profi  in the cariogenic biofi ~ changes
signifi to a lesscariogeniccommunity, and the lesion does not
progress.

What about the soft dentinal lesion?

It is easyto see how an enamellesion can be reversedbut it can

be difficult to imagine how we caninfluence a change in the soft
dentinal lesion. However, most clinicians will be familiar with the
clinical picture of dark, hard arrested lesionsin this ¢ h is prichdry
dentition. Perhapsbecausethe cavity hasbecomea cleansableshape,
or the ¢ h isdliad ltas changed, the carieslesionis no longer active
and progressing; it is hard, dry and the colour has changed from pale
to dark brown or black. This lesion was once wet, soft and active
(evidenced by the destruction of tooth tissue), but it isnow dry, hard
and arrested. The evidencethat carieslesionscanarrestis visible to
us on a daily basis, yet we continue to provide management therapies
(conventional restorative treatment) basedon its complete excision.

Thereis a Codhrane systematic review that summarisesthe clinical
evidencearound sealingcariesinto teeth (Rickettset. al., 2013).



Figure6.
Thedental pulps

of primary molars
respondingto
dentinal cariesby
the deposition of
reactionary dentine
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How doesthe pulp react to caries?

Just asit is becomingincreasingly clear that dental cariesis a dynamic
process, it is alsowell establishedthat the dentine/ pulp complexis

far from passive when exposedto dental caries. Instead, thesetissues
mount an active defenceresponsefrom the earliest stagesof caries
lesion formation in the enamel. Following a responsefrom the immune
system, odontoblasts are stimulated to lay down a layer of reactive
dentine in an effort to distance the pulp from the approaching caries
lesion, an effect readily observed, at a grosslevel, on radiographs.

Clearly, the dental pulps of primary molars have the ability to
maintain vitality and mount a defence responseto dental caries,
evenwhen the dentine is involved. The reparative potential of the
primary tooth dental pulp may have been underestimated.

Summary

Most plague is not cariogenic. Plague, which has matured in a
sheltered environment to achieve cariogenic potential, canlose
that potential if its environment is altered. The bacteria within

the biofilm community respond to their surroundings and in an
unfavourable environment, cariogenic bacteria will not continue
to flourish. Effective sealing from the oral environment is one way
of forcing that environmental change. This results in plaque losing
its cariogenic potential for aslong asthe sealis maintained. The
Hall Technique is one method of achieving a predictable, long
term sealfor primary molar teeth.
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Evidena behind the
Hal Technique

|sthe Hall Technique effective?

To answer this question, a clinical trial setin nine general dental
practicesin Tayside, Scotlandlooked at what happenedto teeth
where a Hall crown was fitted, compared to teeth where a
conventional restoration was placed.

The trial was a split mouth randomised control design, so teeth were
matched on each side of the arch for tooth type and extent of the
carieslesion. The dentists telephoned a distant site to be told which
tooth to provide a Hall crown for and which tooth to manage with

a standard restoration, alsowhich to fit first (to reduce bias). 132
children were enrolled and followed up every year. The outcomes,
forthe c h i | sdeetk ovér 5 yearswere followed up but are
summarisedbelow. (Innes, 2007 & Innes, 2011).

Clinical outcomes

The outcomes are broken into two categories, Major Failuresand
Minor Failures.

w Major Failures

Instances of irreversible pulpitis; where anabscessdeveloped
requiring pulpotomy or extraction; an inter-radicular radiolucency
was seenon radiographs; or where the restoration waslost and tooth
wasnow unrestorable.

w Minor Failures

Failureswhich could be resolved by replacing a failed restoration;
new or secondarycaries; where the fi wn had become worn,
lost or wasrequiring another intervention to repair it, or where the
restoration waslost but the tooth wasrestorable. It alsoincluded
instancesof reversible pulpitis that were treated simply by replacing the
restoration and not requiring pulp therapy or an extraction to resolve.
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Figure7.

Major and Minor
Failuresover 5 years
for 91 of 132 pairs
of teeth (69%)
treated with the Hall
Technigue compared
to conventional
restorations.

Conventional
restorations

. Hall Technique

Figure8.

Patient, carerand
dentist preferences
for Hall Technique

or conventional
restorations in a split
mouth study for 132
children (264 teeth).
Datafrom samestudy
discussedabove.

Conventional
restorations

. Hall Technicue

No preference
expresser]

10

Percentage of Teeth

Major failures Minor failures
Iy ‘)L’ ol oulcome

And is the Hall Technique acceptable
to children, their parentsanddentists?

In the sameclinicaltrial, the children, their parents/carers and
dentists stated whether they preferred the Hall or conventional
restoration when both procedureswere completed (see Figure 8).

100 — 95 97

Number of individuals

Child Parent/Carer Dentist

Fatient / Carer / Denlist preference n-132)
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What about the occlusionafter a Hall
crown is fi

Asthere is no tooth reduction used to place a Hall crown, after fi

a crown, the occlusioncan be seento be i p r o PP e dndhe
crown (in several studiesthis has been noted to be an increasein
OVDof around 17 2mm i slightly higher where crowns are placed
on secondprimary molarsthan fi ~ The occlusionreturns to balance
within around 21 4 weeks. Recently, an observational study of 10
children who had crowns fi (Soet al, 2015). Usingserial study
models, analysedover time using digital scanningand subtraction
technology, we found that by around 4 weeks,the ¢ h i | sebaclasiois
had returned to full balance acrossthe arches, the OVDreturned to
previousvalues(for some of the children this wassooner). It seems
that the occlusionresolvesmainly through intrusion of the crowned
tooth and slight intrusion of the opposingteeth.

Summary

The study carried out in Taysideand a subsequentrandomised
trial in Germany have shown the Hall Technigue to be more
effective than restorations placedby the dentists, and an
effective restoration in its own right. In addition, the Hall
Techniquewas preferred to conventional restorations by

the majority of the children, their parents, and dentists.

11
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Case selection; using the Hall
Technique In clinica practice

Treatment planning for Hall crowns,
and someimportant information

Hall crowns are not a universal answer to managing all carious
primary molars. Theyare alsonot aflLazarusrestora t i oased ,

to resurrect a tooth with a poor prognosis, when all conventional
techniques have failed, or are impossibleto provide. Instead,

with proper caseselection, the Hall Technique can be an effective
managementoption for primary molar teeth affected by dental caries.
The Hall Technique will not suit every dentist, every child, or every
carious primary molar in that child. Other Minimal Interv ention
Dentistry cariesmanagement methods are available, and should

be considered,asappropriate. Aswith every treatment decision,
clinicians should use their own clinical judgement in deciding
which method is appropriate for their patient and within their own
clinical capabilities to deliver, with consent being obtained from the
patient, and parent, before delivering that treatment.

To begin with, exclude irreversible pulpal
i nvol vement é

A full history and clinical examination, including bitewing radiography,
should be carried out. Vitality testing of primary molars with Ethyl
Chlorideis unreliable. Instead, dentists should use their clinical
judgement in assessingthe vitality, and viability, of a dental pulp,
basedonathorough assessment,including:

A Clinicalsigns or symptoms of irreversible pulpitis, or dental abscess

A Radiographicsignsor symptoms of dental abscessor pulpal
involvement. When assessinga primarily molar radiographically,
aclearband of 6 n o r lookirg dentine should be present between
the cariouslesionand the pulp.

A Non-physiologicalmobility, assessedby placing the points of
a pair of tweezersin an occlusalfossa, and gently rocking the tooth
bucco-lingually, and comparing with a healthy antimere

A Anassessmentof the extent and activity of a carieslesion, using
clinicalacumento decide if there is likely to be pulpal involvement.
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Forexample,the following are indicatorsof irreversible pulpal
involvement, and would contra-indicate the placementof a Hall
crown without pulp therapy:

Figure9. Figure10.
Thereis a buccal This mandibular fi
sinus associated primary molar (84)

hasinter-radicular
pathology, indicative
of adental abscess.

with this maxillary
fi  primary molar
(64).

Figurell. Figurel2.

This maxillary second Here, a mandibular
primary molar (55) fi  primary molar
hasan extensive (84) which hasgiven
MO cavity, and occasional pain,
hasbeen painful, but is currently
keeping the child symptomless,is
awakeat night. found to have

Thisis indicative
of anirreversible
pulpitis, or evenan
abscess developing.

non-physiological
mobility. This, with
the DO cavity and
history, indicates
adentalabscess.

Figure13.

This mandibular

fi  primary molar
(84) hasalarge distal
cavity cavity. Although
symptomless, and
with no inter-radicular
pathology visible,
there is no clear band
of normal dentine
betweenthe caries
and the pulp chamber.
The pulp is almost
certainly non-viable,
and the tooth should
have pulp therapy if a
crown is to be placed.

13
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Figure14. Figure15.
This maxillary fi This mandibular
primary molar (54) secondprimary

molar (75) hasalarge
occluse-lingual cavity
which clearly involves
the pulp chamber.
Evenin the absence
of symptoms, the

hasa large distal
cavity, with clinical
exposureof a non-vital
pulp chamber. Even

in the absenceof
symptoms, thistooth

shouldbe extracted. tooth should either be
managedwith pulp
therapy or extraction.

Figure16. Figure 17.

This maxillary fi However, although

primary molar (64) this mandibular

hasa pulp polyp. secondprimary molar

(75) has asimilar pulp
polyp associatedwith
the mesialroot, there
is clearly a sinus
associatedwith a
non-vital distal root,

The pulp, although
exposed,isvital. In the
absenceof symptoms,
and clinical and
radiographicsigns, of
sepsis, it would not be

unreasonableto simply | ' and the tooth should
monitor the tooth. be managedby
extraction.

Cliniciansshould continue to monitor all primary molars managed
with Hall crowns for signs or symptoms of pulpal diseaseat every
recall visit, just asthey should for all carious primary teeth managed
with conventional restorations.

So, contr a-indications for fitting Hall crowns include:

A Irreversiblepulpalinvolvement (discussedabove)

A Insufficient soundtissue left to retain the crown

A Patient co-operation where the clinician cannot be confident that
the crown can be fitted without endangeringthep at i @rway 6 s

A Apatient at risk from bacterial endocarditis. In suchsituations,
the tooth should be managed with a conventional restoration
which would include complete caries removal

A Parent or child unhappy with aesthetics. This should become
apparentthough atthe treatment planning stagewhentreatment
options are being discussedand agreed with the parent and child.

14
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When can Hall crowns be a suitable
managementoption for cariousprimary molars?

Hall crowns are a management option for active, early to moderate

proximal lesionsinvolving the dentine in primary molars with no

signs or symptoms of pulpal involvement. Avisible bandofé6 nor mal 6
appearing of dentine, between the cariouslesionand the dental pulp

on a bitewing radiograph is the key radiographic sign usedto indicate

that there isnoirreversible damageto the dental pulp. The presence

of this band of dentine has been shown to be a good predictor of
successwhen a Hall crown is placed (see reference 17).

The disadvantages of the aestheticsand the bite propping will
generally be counter balancedby the effectivenessof the restoration,
for which there is a good evidence base.

This mandibular first primary molar (74) is appropriate for a Hall
crown. The moderate distal lesion has been diagnosedreasonably
early, by appropriate use of radiographs. The radiograph shows

a band of sound dentine between the lesion and pulp, and no
intra-radicular pathology.

Figure 18.
Mandibular fi
primary molar, with
early to moderate
active carieson

distal proximal surface;
asymptomatic, and
with a clear band of
dentine betweenthe
carieslesionand the
pulp, alsono signsof
pulpal pathology

Figure 19.
Moderately advanced
occlusallesionson
amandibular second
primary molar (85),
where dueto the
extent of the cavities,
obtaining a good
coronal sealwith a
partial cariesremoval
technique might be
problematic.

Hall crowns can also be suitable for the
moderately advanced occlusallesion where
the extent of the cavity would make it diffi

to obtain a good sealwith an adhesive
restorative material, following partial caries
removal or where the ¢ h is bebadiour
precludesa successfullyadhesive restoration.

15



TheHallTechniqueGuide

Whenis there no needto fi Hall crowns?

Figure20. W 4 Figure21.

Both maxillary and g0 The mesial cavity on
mandibular fi this mandibular second
primary molars (54 & primary molar (75) is
84) although cavitated, accessible,and canbe
are clearly going to managedwith partial

cariesremoval, then
sealingthe cavity with

be shedsoon, soare
unlikely to cause

pain or sepsisbefore anadhesiverestorative

exfoliation. material, avoiding both
the aestheticsand bite
propping of a Hall
crown.

Figure22. Figure23.

Thecavitated This mandibular

secondprimary molar
(75) hasnon-cavitated
occlusal lesions which
could be managed
with a good quality,
well maintained

occlusallesion on

this mandibular
secondprimary molar
(85) couldbe managed
with partial caries
removal, and sealing

with an adhesive fi sealant.
restorative material.

Figure24. Figure25.

This mesial lesion on Thereisinsuffi

an upper D (tooth tooth tissueon this

64) isarrested. Asthe
lesionis cleansable,
there isno need for
any management
option other than
prevention. However,
this doesdepend
onthe carers/child
continuing thorough
cleaningand the tooth

lower E (tooth 75) to
allow placement of any
restoration. However,
the cariesisarrested,
the pulp is shining pink
through thefl  of
the cavity, and in the
absenceof symptoms,
this could be managed
with prevention,

and the lesionmust be and monitoring

monitored for signsof but dependson

the lesionprogressing. co-operation from
the carersto carry out

thorough cleaning.

16
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Summary

Indications and contra-indications for using the Hall Technique
for managing primary molarswith carieslesionsassessedasat
risk of causingpain/ sepsisbefore exfoliation

Indicationsinclude teethwith:
A Occlusallesions, non-cavitated
i If patient unable to acceptfissure sealant, or conventional
restoration
A Occlusallesions, cavitated
i If patient unable to acceptpartial cariesremoval technique,
or conventional restoration
A Proximallesions, cavitated or non-cavitated

Contraindications include teethwith:
A Signsor symptoms of irreversible pulpitis, or dental sepsis

A Clinicalor radiographic signs of pulpal exposure, or periradicular
pathology

A Crownsso broken down that they would normally be considered
asunrestorable with conventional techniques

17
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Fitting Hall crowns; a practical guide

Although apparently very simple, the Hall Technique requires

a confident, skilled approachfrom the operator if the crown is to

be successfullyfitted. In addition, there are some primary molars
where, for a combination of reasons, even clinicians very familiar
with the Hall Technique would have difficulty successfullyfit

a crown.

Forexample, should these lower first primary molar become
carious, their unusual morphology would complicate fitting
a PMCof standard shape.

Again, common to all clinical procedures, it is important that the
clinician has a clear understanding of how retrieve a situation which
is not proceeding as planned, for example when a Hall crown is

not seating properly onto a tooth or appearsto be the wrong sizeor
shape and will not fit correctly over the crown of the tooth. These
issuesare dealt with at the end of this section.
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The appointment for fitting the crown

Preparation is everything! The child and parent should be briefed

on the procedure. Children should be shown a crown, and allowed

to handle a spare one if felt beneficial. Young children sometimes
respond to the idea of the crown being fi @hinyh e | merfi ¢ Uiket
soldierswear to protect their h e a dos fb @recious, shiny, princess
cr ovonittbeingaft wi n&kd teh 0 .

It is important that the child knows that:

a) they will have to help, by biting the crown into place when
askedto do so

b) the cementwill not taste nice and can be a bit like Salt
& Vinegar crisps

19
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Instruments to have ready

Essential:
A Mirror

A Perioprobe, or small spoon excavator
0 toremove separatorsif used
A Excavator
0 toremaoecrown if necessarand
0 usefulfor cementremoval
A Flatplastic
0 toloadcrown with cement
A Cotton wool rolls
o0 for child to bitedown onandpushcrown overtooth,and
0 towipeaway cement

Useful:
A Bandforming pliers
0 canbeusefulfor adjusting crowns,particularly wherethe
primary molar hadost lengthmesiedistally dueto caries
A Gauzeto protect the airway and wipe off excesscement
or

A Elastoplastto securethe crown for airway protection






