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Dear Editor,

Tonsillectomy is effective in the management of severe

recurrent tonsillitis1 and is often combined with adenoidec-

tomy to manage paediatric obstructive sleep apnoea (OSA).2

But traditional extracapsular tonsillectomy remains haz-

ardous, irrespective of themethod used.3 Underlyingmuscle

is exposed, producing postoperative pain which is often

severe. Exposure of large extracapsular tonsillar vessels can

lead to profuse intra- and postoperative haemorrhage, with

attendant risks of transfusion, surgery to arrest haemorrhage

and even death.

Alternatives to traditional extracapsular tonsillectomy

have therefore been considered. Varied methods of intracap-

sular tonsillectomy (tonsillotomy) have been used in theUSA

and Europe for a number of years, predominantly in OSA

cases. In Europe, practice in several countries has changed

towards intracapsular surgery in the light of high death rates

with extracapsular dissection, such as those reported in

Austria.4 We describe our use of Coblation� intracapsular

tonsillectomy in one hundred consecutive cases (for obstruc-

tive and infective indications), within a unit which provides

one of the largest tertiary paediatric ENT services in the UK.

Patients and methods

This study utilises prospectively collected data, including

case records and parental questionnaires.Data collectionwas

undertaken with fully informed parental consent as part of

prospective audit and was subject to institutional clinical

governance protocols.

Patients

All underwent tonsillectomy under the care of the senior

authors (DJT and NEJ), usually in conjunction with

adenoidectomy. In keeping with the profile of adenotonsillar

surgery at this centre, most were indicated for OSA

(oximetric or clinical diagnosis), although a smaller number

also had recurrent tonsillitis. Cases included children with

severe obstructive symptoms, comorbidities and learning

difficulties and/or gastrostomy feeding, in whom post-

tonsillectomy management is ordinarily challenging.

Initially, intracapsular tonsillectomy was undertaken

specifically for children in whom traditional extracapsular

tonsillectomy would have been especially hazardous (weight

below 10 kg, <18 months of age, gross comorbidities,

isolated home address). After 15–20 such cases, as our

prospectively evaluated experience of intracapsular surgery

increased, it was offered more freely to a wider population:

older children, those without major comorbidities and

latterly in children with solely infective indications. We

therefore report a case series within which patient selection

has widened in line with experience.

Parents were offered an informed choice between bipolar

diathermy extracapsular dissection (the existing method at

this centre) andCoblation� intracapsular dissection, includ-

ing written and pictorial information describing both

techniques.
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Coblation� equipment

Coblation� refers to a range of ‘cold’ radiofrequency

ablation (RFA) equipment marketed by Arthrocare� Cor-

poration (Austin, TX, USA). Radiofrequency current is

delivered by electrodes at the tip of a probe (‘wand’), also

incorporating a suction channel and saline irrigation. The

radiofrequency energy excites electrolytes within the saline

to form a focused gas ‘plasma’. This ablates tissues by

breaking down molecular bonds; fragmented debris is

aspirated via the suction channel.

In ‘ablate’ mode, very precise removal of tissue is achieved

at low temperatures (40–50°C), with simultaneous coagu-

lation of small vessels and minimal collateral tissue injury.

A ‘coagulation’ mode may also be used to cauterise vessels

through resistive heating (maximum 50–70°C). This is

in contrast to traditional ‘hot’ cauterisation techniques

(monopolar and bipolar diathermy, and laser).

Arthrocare� recommends that surgeons and theatre staff

who use this equipment have been trained appropriately on

company-run courses, which are offered free of charge. The

equipment has a USFDA licence for this indication.

Surgical technique

Traditional extracapsular tonsillectomy involves similar

steps, regardless of overall technique. The tonsil is held in

traction, while the dissecting instrument separates areolar/

fibrous tissue between the tonsil capsule and the underlying

muscle. Exposed and injured tonsillar vessels may be allowed

to coagulate naturally, or else they are cauterised or ligated,

risking collateral muscle injury.

By contrast, intracapsular tonsillectomy removes virtually

all lymphoid tissue from within the tonsil capsule, without

any exposure and injury the underlying muscle or large

extracapsular vessels. These remain protected beneath the

deep layer of the capsule.

The patient is set-up as for traditional tonsillectomy, with

a RAE endotracheal tube and Boyle-Davis gag in situ. A

Mollison pillar retractor controls the position of the tonsil.

The flat end of the instrument may be inserted between the

tonsil and adjacent faucial pillar, protecting the latter, and

the curled end may be used to pull up the inferior pole of the

tonsil into view, allowing easier ablation.

A PROcise� EZ View wand is preferred. This has a slightly

larger tip (3–4 mm diameter) and suction channel than the

EVac� 70 Xtra wand (which is favoured for Coblation�

extracapsular tonsillectomy, but tends to become clogged

when ablating larger volumes). The electrosurgical generator

automatically calibrates to settings of ‘7’ for ablation and ‘3’

for coagulation. These settings are easily changed via the

operator’s foot pedal. Saline flow is adjusted to about three

drops per second. Higher flow results in flooding of the field,

while lower flow will cause resistive heating, with tell-tale

vapour and slower dissection.

With the tonsil lifted up into view using the Mollison

retractor, the tip of the wand is held near the surface of the

tonsil, rather than in direct contact. This enables a thin layer

of saline to drip onto the tissue – remembering it is the

resulting saline/gas plasma, rather than the tip of the wand

itself, which enables tissue ablation. The tonsil tissue is

removed on a broad front, down to a similar depth, limiting

risks of breaching the capsule inadvertently.

Once most of the tonsil is removed, parts of the capsule

come into view as areas with a bluish tinge between islands of

denatured residual tonsil tissue (Fig. 1). We then reduce the

‘ablation’ setting down to level ‘5’, reducing the risks of

capsule breach. It should be noted, however, that the capsule

is fairly fibrous and tough, such that tissue ablation tends to

slow down significantly at this layer of dissection in any case.

Retraction of the posterior faucial pillar medially using

forceps stretches out the capsule, allowing removal of

remaining tonsil residues.

Significant intra-operative bleeding is not encountered, as

large vessels are not exposed. The wand may be pressed

firmly onto smaller vessels to enable coagulation via resistive

heating (level ‘3’ coagulation mode). The resulting field is

dry, with minimal collateral tissue injury.

Once tissue removal is complete, tonsil swabs soaked in

0.5% levo-bupivicaine (Chirocaine� Abbott Laboratories,

North Chicago, Illinois, USA) are applied to the dissected

areas for 60–90 s. This has anaesthetic and vasodilator

effects, highlighting any vessels which may still ooze slightly.

These are then easily dealt with.

Fig. 1. Towards the end of tonsil ablation, small islands of

denatured residual tissue are seen, with a bluish tinge of the capsule

layer beneath.
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Adenoidectomies in this series were carried out using

suction monopolar diathermy5 or Coblation�, using the

same wand and settings, with indirect visualisation via a

laryngeal mirror.

Subsequent management

Postoperative recovery techniques and management are

the same as for traditional tonsillectomy. Children may

be discharged as day cases, but overnight observation is

preferred for those with moderate to severe OSA, signif-

icant comorbidities, age under 3 years, weight under

12 kg or if living more than 30 minutes away. All receive

regular paracetamol and ibuprofen for 2 weeks, and

regular co-amoxiclav for 1 week, mainly to reduce

postoperative halitosis and cacosmia as the tissues

heal – consistent with existing practice after powered

adenoidectomy, where parents report these problems if

antibiotics are not given.

Parents are given written advice and emergency instruc-

tions. Additionally, they receive a telephone call after

2 weeks to ensure that all is well, with a formal outpatient

review after 6–8 weeks, and long-term open access. All are

given clear instructions to return in the event that infective or

obstructive symptoms recur.

Questionnaires

Parents of the children in this series were all asked to

prospectively complete pre- and postoperative validated T14

tonsil symptom questionnaires,6 as part of ongoing clinical

audit (Table 1). Furthermore, they were also asked at

follow-up about the time taken for the children to resume

normal diet and activities after surgery, details of analgesic

requirements, any complications and whether they would

recommend the surgery to other parents. The questionnaire

is available online at https://entuk.org/docs/prof/

clinical_outcomes/paediatric_tonsillectomy_t14

Results

One hundred consecutive children underwent Coblation�

intracapsular tonsillectomy, performed or supervised by the

senior authors, between March and November 2013 (age

range 6 months-16 years, mean 4.6 years, 65 M, 35 F).

Seventy-six of 100 hadOSA as a primary indication, 16 of 100

had OSA plus infective problems (tonsillitis) as a secondary

indication, and 8 of 100 had infection as a sole indication.

Simultaneous adenoidectomy was carried out in 96 of 100

cases (including some largely infective cases where mild-to-

moderate nasal obstruction was also present). The range of

follow-up at the time of writing is 4.5–12 months (mean

7 months). Operative duration was similar to traditional

techniques.

No perioperative complications were encountered in any

of the cases. A small numberwithmoderate–severeOSAand/

or comorbidities predictably required close monitoring

postoperatively, some on the high dependency unit. But

none had unexpected postoperative respiratory compromise

or other complications requiring major intervention, and

there were no intensive care admissions.

Patients were usually fit for discharge on the day of

surgery, eating and drinking normally and with minimal

pain. Overnight admission was reserved for children under

3 years of age, under 12 kg, those with severe OSA or major

comorbidities or those living more than 30 minutes’ drive

away and/or with unsuitable home circumstances for day

case discharge. Given these considerations, none of the

patients in this series had discharge otherwise delayed by

pain or other postoperative complications.

Despite open-access arrangements, we received no calls

from any parents postoperatively. No children were read-

mitted to hospital, and none required additional analgesia

from local services. There were no postoperative haemor-

rhages or other complications, confirmed by postoperative

review of all cases.

T14 questionnaires were collected in all 100 cases

before surgery and at follow-up, revealing major symp-

tomatic improvements following surgery (Table 2). This

applied to both obstructive and infective domains, and

when considered as a combined total T14 score. A small

number of children (6 of 100) have had persistent

obstructive symptoms, albeit to a lesser degree. In four

cases, this has been attributed to adenoidal regrowth, and

in two cases to generally unfavourable craniofacial

geometry and/or major comorbidities. There has been

no obvious symptomatic tonsillar regrowth so far result-

ing in recurrent OSA, nor any report of recurrent

tonsillitis or other infective sequelae.

Ninety-nine of 100 sets of parents surveyed would

recommend the surgery to a friend or relative. One set of

parents were unsure, although their child suffered no

significant complications and was symptomatically

improved. To date, there have been no negative comments

raised.

Discussion

Tonsillectomy remains among the most common surgical

procedures in theUK.Hospital Episode Statistics (HES) data

show that 48839 were carried out under the NHS in England

in 2012–2013,7 including 32399 in the 0–18 age group. It is
therefore the second commonest operation in this paediatric

population, behind dental extraction.
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Table 2. T14 scores obtained preoperatively and at postoperative follow-up in all cases (n = 100 patients)

Preoperative

Postoperative

(6–8 weeks)

Two-tailed Paired

t-test

Mean total T14 score (/70) for obstructive and infective domains (� SEM) 32.33 (�1.53) 2.18 (�0.44) P < 0.000001

Mean T14 score (/30) for obstructive domains 17.28 (�0.68) 1.55 (�0.30) P < 0.000001

Mean T14 score (/40) for infective domains 14.90 (�1.44) 0.63 (�0.21) P < 0.000001

Table 1. Paediatric throat disorders outcome tool (T-14)

PAEDIATRIC THROAT DISORDERS 
OUTCOME TOOL (T-14)

Name

D.O.B                        ATTACH ID
LABEL HERE

Hospital No

Below you will find a list of symptoms and problems that may be caused by your child’s throat 
problems. We would like to know more about these and would appreciate your answering the 
following questions to the best of your ability. There are no right or wrong answers, and only you
can provide us with this information.

DATE OF COMPLETION:     /     /

Considering how severe the problem  is when your 
child experiences it and how often it happens over the
past six months for your child, please rate each item 
below on how "bad" it is by circling the number that 
corresponds with how you feel using this scale:
If a certain question is not a problem for your child, please
circle”0”. Please try not to miss any questions.

N
o proble m

V
ery

m
ild problem

M
ild orslig htproblem

M
oderate

P
roblem

S
evere P

roblem

P
roblem

as
bad

as
it 

could
be

1.  Snoring loudly during sleep 0 1 2 3 4 5

2.  Irregular or stopped breathing (apnoea) during sleep 0 1 2 3 4 5

3.  Day time sleepiness 0 1 2 3 4 5

4.  Noisy breathing during the day 0 1 2 3 4 5

5.  Breathing through the mouth during the day 0 1 2 3 4 5

6.  Problems with poor appetite, or poor eating habits
(choking on food etc) 0 1 2 3 4 5

7.  Frequent ear ache or ear infections 0 1 2 3 4 5

8.  Repeated short-term throat infections that last less than
2 weeks 0 1 2 3 4 5

9.  Constant, or chronic, throat infections that last more
than 2 weeks 0 1 2 3 4 5

10. Many phone calls to the doctor or NHS direct 0 1 2 3 4 5

11. Many visits to the family doctor or A&E department 0 1 2 3 4 5

12. Taking antibiotics over and over for less than 2 weeks at 
a time 0 1 2 3 4 5

13. Taking antibiotics for more that 2 weeks straight 0 1 2 3 4 5

14. Missing school days due to sore throats 0 1 2 3 4 5

Please enter any further important symptoms that occur as a result of your childs’ throat problems that we have 
missed from the list above, and give each a rating from 0 to 5 like the ones already listed:

……………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………….
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But the hazards of traditional extracapsular tonsillectomy

are well known. The RCS National Prospective Tonsillec-

tomy Audit3 evaluated 33921 tonsillectomy cases in 2003–
2004, using various extracapsular methods. This identified a

readmission rate of 3.9%, an overall haemorrhage rate of

3.5% (1.9% in under 5s, 3.0% in those aged 5–15 and 4.9% in

over 15s) and a return to theatre rate of 0.9%.

The RCS Audit sampled 70% of the total number of

patients undergoing tonsillectomy in theUKwithin the same

period. It should be noted that parallel HES figures showed

higher overall rates of secondary haemorrhage, between 4.5

and 5.4%, significantly more than those quoted by the Audit.

While no deaths were reported in the Audit, tonsillectomy is

generally accepted to carry a small mortality risk. This was

particularly highlighted in Austria – an equivalent developed
European nation – with the deaths of five young children

between 2006 and 2007 after extracapsular tonsillectomy.

Studies discussing complications after tonsillectomy have

estimated the mortality rate widely as between 1 : 7132 and

1 : 170000.8

Such risks become increasingly unacceptable in smaller

and younger children, such that tonsillectomy becomes hard

to justify. This has possible implications. In the senior

authors’ experience, young children with significant symp-

toms are often denied surgical treatment which could offer

major benefits. This may happen in primary care, or after

referral to a secondary ENT centre, where surgery is

postponed until ‘children are older and the risks are

reduced’. Parents may also have a similar response, them-

selves withholding treatment. Many sequelae of OSA are

easily reversed,9 particularly with prompt surgery, but this

effect is less certain with a more prolonged history before

intervention.

As such, intracapsular tonsillectomy has become

increasingly popular worldwide, in the USA and recently

in Austria and other European countries, where postop-

erative deaths have forced changes in practice.4 Sweden

has adopted a national tonsillectomy registry, which in

24083 total cases demonstrated significant benefits for

intracapsular tonsillectomy (via a variety of methods)

over extracapsular equivalents, with faster recovery, less

pain and a reduced haemorrhage risk, but without any

reduction in efficacy.10 Series have examined microdeb-

rider-assisted intracapsular tonsillectomy in children,

with impressive results in terms of relieving obstructive

symptoms, low rates or residual symptoms and tonsil

regrowth, and reduced morbidity and complications.11

But this technique is relatively time-consuming to

perform and difficult to learn: the boundary between

oozing, debrided tonsil tissue and the underlying capsule

is difficult to determine. Additionally, hot diathermy

techniques may be required to achieve haemostasis, with

risks of thermal injury, oedema and haemorrhage risk.

Radiofrequency ablation (of which Coblation� is a

variant) has also been used, but to a lesser extent, with

a large series in adults and children reporting a return to

theatre rate after postoperative haemorrhage rate of 1 in

528 cases (0.19%).12 Results and complications have

been broadly comparable between intracapsular methods.

There are no large published series from the UK,

although a very small trial was unable to demonstrate

benefits over the Coblation� extracapsular equivalent.13

But double-blind randomised controlled trials elsewhere

have shown significant benefits in terms of reduced

pain and faster recovery over extracapsular techniques,

including Coblation� (extracapsular)14 and bipolar dis-

section.15

In terms of cost, the electrosurgical generator is provided

on a free long-term loan by Arthrocare� and single-use

wands (suitable for both tonsillectomy and adenoidectomy)

cost approximately £120.
In one hundred prospectively assessed, consecutive

tertiary paediatric cases, we have demonstrated excellent

results in terms of symptom resolution (using the validated

T14 tool), rapid recovery, no unexpected delayed discharges,

and no haemorrhages or other serious complications. The

symptomatic improvements compare favourably with

equivalent published figures for extracapsular tonsillec-

tomy.16 None required additional analgesia, particularly

pertinent given the July 2013 MHRA ruling which contra-

indicates the use of codeine in under-12s and in all under-18s

with OSA.17

Thus far, although all patients have been reviewed after

surgery, our total period of follow-up is modest. It is

therefore difficult to predict whether some cases may

develop symptomatic tonsillar regrowth, but this has not

Fig. 2. Appearance of the pharynx after 9 months, with no

significant residual tonsil tissue evident.
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been seen to date (Fig. 2). We also anticipate concerns

that recurrent sore throats and/or peri-tonsillar abscess

may be encountered in patients who have undergone

intracapsular tonsillectomy. However, one should also

bear in mind that Coblation� intracapsular tonsillectomy

removes almost all tonsil tissue volume (estimated residue

of just 2–4%) and leaves no crypts. Additionally, recurrent

sore throats may still be seen after traditional tonsillec-

tomy in any case, the very problem which has led to the

efficacy of tonsillectomy for sore throats being called into

question. These relatively minor concerns must be offset

against the generally excellent, acceptable and uncompli-

cated overall experience for children and their relatives. In

the unlikely event that a revision procedure is required,

the procedure and postoperative course should be simi-

larly unremarkable and acceptable.

Longer-term evaluation of these and further cases will

provide valuable additional information with respect to

the long-term efficacy and rates of complications of

Coblation� intracapsular tonsillectomy, including con-

trolled trials in the UK. Yet thus far the technique has

been extremely successful. It is easily adopted by trainees

under careful supervision, and in our experience has a

reasonably short learning curve (certainly compared with

Coblation� extracapsular tonsillectomy). But we also

include a caveat: the Coblation� wand is a powerful

instrument, and if used improperly may cause significant

damage to surrounding tissues, including muscle and

vessels adjacent to the capsule edges.

We would anticipate widening its applications to adults

and those with purely infective indications, and a shorter

recovery time may allow a much faster return to

education or work than the standard 2 weeks after tonsil

surgery.

Keypoints

• Tonsillectomy remains one of the most commonly

performed surgical procedures in the UK. This is

particularly the case in the paediatric population, with

increasing recognition of its value in the management

of obstructive sleep apnoea (OSA) in ever younger

patients.

• Traditional extracapsular (subcapsular) tonsillectomy

by various methods still has high rates of morbidity

and complications, including pain, delayed discharge,

haemorrhage and a recognised mortality risk. These

are particular concerns in young children, prompting

publication of a UK National Audit and management

guidelines by the Royal College of Surgeons.

• Intracapsular tonsillectomy (tonsillotomy) has been

proposed as an alternative to extracapsular techniques,

particularly for patients with obstructive symptoms.

We present our prospective experience using Cobla-

tion� (cold radiofrequency ablation) intracapsular

tonsillectomy in one hundred consecutive paediatric

patients, with obstructive and/or infective indications,

the first such series from the UK.

• This method has produced excellent symptom resolu-

tion (verified by T14 scoring), rapid postoperative

recovery with minimal analgesic requirements, excel-

lent parental feedback and no instances of delayed

discharge, readmission or post-tonsillectomy haem-

orrhage whatsoever.

• We anticipate that this form of intracapsular tonsil-

lectomy will have wider applications across paediatric

and adult populations, for both obstructive and

infective indications.
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Dear Editor,

Whilst in contemporary surgical practice thyroidectomy is a

relatively safe and standardised procedure, the potential for

morbidity from inadvertent iatrogenic injury, notably that

which follows damage to the recurrent laryngeal nerves

(RLNs) or parathyroid glands, is not insignificant. The

importance of identification and meticulous dissection of

closely investing structures was highlighted as early as 1938,1

and it is now the accepted practice to routinely identify and

preserve the RLNs and parathyroid glands intra-opera-

tively.2 Intuitively, employing magnification would avail

such practice, and indeed was first proposed in 1975 as a

method for identification of the parathyroid glands to limit

postoperative hypocalcaemia.3 It is perhaps surprising

therefore that there has been a subsequent dearth of

information in the literature evaluating the role of increased

levels of magnification in thyroid surgery, particularly

relating to the use of the operating microscope. To this

end, only four published studies to date have examined the

postoperative morbidity following microscope-assisted thy-

roidectomy, none of which have come from UK institu-

tions.4–7 Moreover, this technique has not been widely

adopted in the UK. Here, we present a single-surgeon

experience of this technique in our department, offering a

unique UK perspective.

Methods

Ethical considerations

This study was approved by our institution’s Clinical

Information and Audit Department (reference 3411), and

all data were kept anonymous and encrypted throughout.

Patients and setting

All patients undergoing thyroidectomy, consecutively,

between November 2007 and April 2013 at our institution,

a district general hospital serving a population of approx-

imately 400 000, were identified retrospectively from theatre

records. Operative indications were scrutinised, and those

performed for retrosternal goitres were excluded from

further analysis. Detailed review of case notes and electronic

hospital records was performed for eligible patients and the

following data were extracted: patient demographics, oper-

ative details and surgical complications – chiefly that of RLN
injury and hypocalcaemia.Wedefined permanent RLNpalsy

and persistent hypocalcaemia as that which remains, or still

requires calcium supplementation, 6 months following the

original procedure. Postoperative RLN function was rou-

tinely assessed by fibre-optic laryngoscopy in all patients.

Operative technique

All cases were performed by the senior author (JT).

Transcervical dissection and preliminary mobilisation of

the gland into the wound were performed in a conventional
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