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Objectives: Intracapsular tonsillectomy (tonsillotomy) has been used internationally,

mainly in the management of obstructive sleep apnoea, rather than recurrent tonsil-

litis, with few published data evaluating its use for this latter indication. We present

long-term prospective data from 500 paediatric cases undergoing Coblation� intra-

capsular tonsillectomy, for both obstructive and infective indications.

Design: Prospective case series, March 2013-January 2016, all with completed fol-

low-up.

Setting: Tertiary paediatric otolaryngological practice.

Participants: A total of 500 consecutive patients (6 months to 18 years, mean

5.1 years) undergoing Coblation� intracapsular tonsillectomy (with or without ade-

noidectomy), for obstructive and/ or infective indications, almost exclusively under

the care of the senior author (DJT).

Main outcome measures: Validated parent-reported T-14 tonsil symptom question-

naires were used in all cases pre- and postoperatively, including in the long term.

Parents also recorded duration of analgesia, time to return to school, any complica-

tions and whether they would recommend the procedure.

Results: With a mean follow-up 7.4 months, symptom control has been excellent

(mean total T-14 score (/70) 31.01 preoperatively, 2.68 postoperatively,

P<.0000001), with similar trends for obstructive and infective domains. Two small

secondary haemorrhages required readmission and observation only (0.4%); other-

wise, no complications, delayed discharges or readmissions occurred; 12/500 (2.4%)

have since undergone revision tonsil surgery, 10 for obstructive and 2 for infective

symptoms, the majority in very young children, with revision adenoidectomy at the

same time. More than 99% of parents would recommend the surgery.

Conclusions: Our experience of this technique has been very positive, with excel-

lent control of both obstructive and infective symptoms, and exceptionally low rates

of complications. Further work will be required to allow conclusive demonstration

of its advantages over extracapsular tonsillectomy.
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1 | INTRODUCTION

Tonsillectomy is the most frequently undertaken surgical procedure

by otolaryngologists in children in UK,1 with over 30 000 performed

annually in England. Alone, or combined with adenoidectomy, it is

used for obstructive and infective indications, namely sleep-disor-

dered breathing (SDB)/obstructive sleep apnoea (OSA) and recurrent

tonsillitis.

A variety of techniques are used in the UK, which were the sub-

ject of the National Prospective Tonsillectomy Audit (NPTA)2 and

other studies. Methods are typically extracapsular: Insensate tonsil

and its fibrous capsule coverings are separated from the sensitive

pharyngeal constrictor muscle. Muscle exposure can cause significant

postoperative pain. Trauma to large extracapsular vessels can result

in profuse haemorrhage, with risks of transfusion, further emergent

procedures and, in rare cases, even death.

Intracapsular tonsillectomy (IT, also known as tonsillotomy) has

been used as an alternative to extracapsular methods in USA and

Europe for some years, primarily in patients with SDB/OSA. Various

methods have been used, yielding effective symptom control and

low rates of complications. But limited published work has evaluated

IT in patients with a history of tonsillitis, with concerns that residual

tonsil tissue will lead to recurrent infective symptoms.

Here, we describe our use of Coblation� IT in 500 consecutive

paediatric cases with completed follow-up, evaluating recovery, com-

plications and long-term parent-reported outcome measures, for

both obstructive and infective indications.

2 | METHODS

2.1 | Ethical considerations

Data were collected with informed parental consent as part of a

prospective audit, registered with the Trust, adhering to institutional

guidelines. This incorporated a parent-reported T-14 outcome ques-

tionnaire which has been endorsed as an audit tool by ENT UK and

has had previous national level ethical approval for use in this con-

text.3 Parents were informed about the choices of bipolar diathermy

ET (the pre-existing surgical method typically used within the unit),

Coblation� IT or conservative management, and preoperative con-

sent included the possibility of tissue regrowth and recurrent symp-

toms, occasionally necessitating revision surgery.

2.2 | Patients

All patients underwent IT under the care of the senior authors (DJT

and NEJ). 97.4% of patients also underwent an adenoidectomy (in-

cluding some patients with predominantly infective indications for

tonsillectomy, who also had a history of nasal obstruction, but with-

out SDB/OSA).

IT was initially offered only to children in whom traditional ET

would be particularly hazardous (weight below 12 kg, age under

18 months, associated co-morbidities, isolated home address). After

an initial series of 15-20 such cases, IT use was broadened, latterly

including children with a history of tonsillitis as an additional or sole

indication. This series therefore represents our experience from com-

mencing use of this technique and incorporating modifications in

practice which have evolved through experience and prospective

audit.

2.3 | Coblation� equipment

The principles of Coblation� technology have been addressed widely

in the literature.4,5 Coblation� refers to a range of “cold” radiofre-

quency ablation equipment marketed by Smith & Nephew� plc (Lon-

don, UK). Radiofrequency current is delivered by electrodes at the

tip of a probe (“wand”), also incorporating a suction channel and sal-

ine 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 (40-60°C), with simultaneous coagulation of small

vessels and minimal collateral tissue injury. A “coagulation” mode

may also be used to cauterise vessels through resistive heating (max-

imum 50-70°C). This is in contrast to traditional “hot” cauterisation

techniques (monopolar and bipolar diathermy, and laser).

Smith & Nephew� recommends that surgeons and theatre staff

who use this equipment have been trained appropriately on com-

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

has a USFDA licence for this indication.

Keypoints

• Tonsillectomy remains the most commonly undertaken

paediatric otolaryngological procedure in the UK, typi-

cally for obstructive or infective indications.

• Traditional forms of extracapsular tonsillectomy are asso-

ciated with significant morbidity and complications, parti-

cularly haemorrhage, and a mortality risk.

• Intracapsular tonsillectomy, which does not expose the

underlying pharyngeal muscle and large extracapsular

vessels, has been in widespread use internationally, with

low rates of complications.

• This has been used predominantly for the management

of obstructive sleep apnoea, rather than recurrent tonsil-

litis, with little published data evaluating its use for this

latter indication.

• We present long term prospective data from 500 paedia-

tric cases undergoing Coblation� intracapsular tonsillect-

omy, for both obstructive and infective indications,

demonstrating rapid recovery times, exceptionally low

rates of complications and effective symptom control,

incorporating parent-reported outcome measures.
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2.4 | Surgical technique

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

endotracheal tube and Boyle-Davis gag in situ, with soft paraffin

used to protect the labial commissures from the rubbing of the

wand. 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 (Figure 1), 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 ViewTM wand is preferred. This has a slightly lar-

ger tip (3-4 mm diameter) and suction channel than the EVac� 70

XtraTM wand (which is favoured for Coblation� extracapsular tonsil-

lectomy, but tends to become clogged when ablating larger vol-

umes). The electrosurgical generator automatically calibrates to

settings of “7” for ablation and “3” for coagulation. These settings

are easily changed via the central black button of 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 (Figure 2).

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

into view as areas with a white/bluish tinge between islands of more

yellow denatured residual tonsil tissue. We then reduce the “abla-

tion” setting down to level “5” and then sometimes “4,” reducing the

risks of capsule breach. It should be noted, however, that the cap-

sule 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 (Figure 3), taking care to avoid traction-related separation

of the capsule edges from the surrounding tissue in the extracapsular

plane.

Significant intra-operative bleeding is not encountered, as large

vessels are not exposed. The wand may be pressed firmly onto smal-

ler vessels to enable coagulation via resistive heating (level “3” coag-

ulation mode). The resulting field is dry, with minimal collateral

tissue injury.

Once tissue removal is complete, tonsil swabs soaked in 0.5%

levobupivicaine (Chirocaine� Abbott Laboratories, North Chicago, IL,

USA) are applied to the dissected areas for 60-90 seconds. This

rehydrates and plumps up any residual tissue to allow final ablation

of remnants and has anaesthetic and vasodilator effects, highlighting

any vessels which may still ooze slightly. These are then easily dealt

with. The final result is a dry, flat disc of capsular tissue, with tiny

residues of denatured tonsil tissue (Figure 4).

Adenoidectomies in this series were carried out using suction

monopolar diathermy5 or Coblation�, using the same wand and set-

tings of 9/3, with indirect visualisation via a laryngeal mirror (Fig-

ure 5). This variation in technique reflected a gradual change in

F IGURE 1 A Mollison pillar retractor is inserted between the
tonsil and adjacent faucial pillar, allowing it to be used to control the
position of the tonsil. The curled end may be used to pull the
inferior pole of the tonsil up into view, allowing easier ablation

F IGURE 2 On both sides, tonsil tissue is removed on a broad
front to a similar depth. This limits the risk of accidental breaching
of the tonsil capsule

F IGURE 3 Once the tonsil is removed, the capsule comes into
view as areas of bluish tinge between islands of more yellow
denatured residual tonsil tissue. Retraction of the posterior faucial
pillar medially using forceps stretches out the capsule, allowing
removal of remaining tonsil residues
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practice as experience increased through the series, from suction

diathermy, in existing use for adenoidectomy in this centre, towards

Coblation� adenoidectomy.

2.5 | Discharge and follow-up

All patients received regular paracetamol (15 mg/kg) and ibuprofen

(5 mg/kg) QDS and co-amoxiclav TDS (age-appropriate dose) for

1 week. Parents were given written advice and emergency instruc-

tions in the event of complications. They also received a formal out-

patient follow-up, usually at 6-8 weeks, or according to parental

availability. Many were also seen for long-term follow-up in clinic for

these and other reasons. All parents were advised to return for open

access if symptoms recurred. Figure 6 demonstrates the typical long-

term appearance of the pharynx, with no scarring of the faucial pil-

lars, minimal residual tonsil tissue and the absence of crypts.

2.6 | Questionnaires

Parents of every child in this series voluntarily completed a validated

T-14 Throat Disorder Outcome Tool questionnaire,3 both preopera-

tively and at follow-up, including in the long term, if there was any

subsequent change in symptoms. The questionnaire is available

online via the ENT UK website at http://entuk.org

Additionally, parents were asked at follow-up about analgesic

requirements, time taken to return to normal diet and school/nurs-

ery, and whether they would recommend the surgery on a “friends

and family” basis to other parents. Questionnaire collection was

undertaken primarily by DJT and trainees within the unit, as part of

normal pre- and postoperative review, recognising that this is a

potential source of bias.

No parents refused to complete the questionnaire, but in a few

cases, children were discharged on the day of surgery without the

questionnaire having been completed. In a very small number of chil-

dren (five in total), such as those already in intensive care with major

co-morbidities, parents were not asked to complete the question-

naire, as this was felt to be inappropriate in the circumstances.

These cases were excluded from the 500 evaluated in this study. No

complications have been reported in this group, and none have been

lost to follow-up, with no suggestion that inclusion of these cases

would have influenced the overall results.

3 | RESULTS

3.1 | Demographics and indications

A total of 500 children underwent Coblation� IT, all directly super-

vised or performed by a consultant (DJT and NEJ), between March

2013 and January 2016 (age range 6 months to 18 years, mean

5.1 years, median 4.2 years). This series represents our experience in

500 consecutive cases, all with completed follow-up, since

F IGURE 4 Immediate postoperative view showing the final result
of a dry, flat disc of capsular tissue, with small residues of denatured
tonsil tissue

F IGURE 5 Postoperative view of an adenoidectomy performed
in this series. These were carried out using suction monopolar
diathermy or Coblation�, using the same wand and settings, with
indirect visualisation via a laryngeal mirror

F IGURE 6 The typical long-term appearance of the pharynx.
Note the absence of scarring of the faucial pillars, minimal residual
tonsil tissue and the absence of tonsil crypts
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commencement of use of IT. A total of 475 of the cases were man-

aged directly by the senior author (DJT), with NEJ managing the

remainder, before transferring to a different centre in 2013. This

cohort includes a modest number of patients with similar demograph-

ics operated by DJT in other hospitals, to comprise a representative,

consecutive series; 252/500 (50.4%) had SDB/ OSA as a sole indica-

tion; 228/500 (45.6%) had a combination of SDB/ OSA and recurrent

tonsillitis; 18 (3.6%) had recurrent tonsillitis as the main indication

(with some of these undergoing adenoidectomy concurrently for

nasal obstruction); a further two cases (0.4%) with primary velopha-

ryngeal insufficiency underwent IT to facilitate planned pharyngo-

plasty.

Of 500, 96 (19.2%) had significant co-morbidities relevant to

their perioperative management (including Down’s Syndrome, cere-

bral palsy and cardio-respiratory conditions), 115/500 (23.0%) were

aged under 3 and 195/500 (39.0%) weighed 15 kg or less at the

time of surgery, all indications for surgery at a specialist paediatric

centre.

3.2 | Recovery and complications

Most children were able to eat and drink normally on the day of sur-

gery (range 0-28 days [a single outlier, recorded as reported by par-

ents], mean 0.4 days, median 0 days), and 80% were discharged

home the same day. A small proportion of children were observed

overnight, including the following: those under 12 kg, most under

3 years of age (unless otherwise healthy and ≥15 kg), cases of sev-

ere OSA or other significant co-morbidities and those living over

30 minutes away. Sixteen cases (3.2%) had planned High Depen-

dency (HDU) and six (1.2%) planned Paediatric Intensive Care (PICU)

admissions, because of major co-morbidities and/or severe obstruc-

tive sleep apnoea. There were no unplanned PICU admissions in this

series.

No patients had discharge delayed by pain or other complica-

tions. Nausea and vomiting were not quantified for each patient,

but this did not prolong admission in any cases. In terms of analge-

sia, most required less than 1 week (range 0-21 days, mean 6.2,

median 7), and many parents report that their child did not com-

plain of pain at all. For the first 100 cases, we advised a 2-week

period off school or nursery after surgery, as for ET. These recom-

mendations were relaxed for subsequent cases, as parents had

reported typically excellent recovery. For the subsequent 400 cases,

the majority were deemed by their parents to be fit to return to

school or nursery within 1 week (range 1 day to 15 days, mean

6.7, median 7).

None of the patients had primary postoperative haemorrhage,

and only two patients (0.4%) suffered small secondary bleeds at

approximately 1 week after surgery, which settled spontaneously at

home. These two cases returned for observation only and account

for the only readmissions in this series.

Two patients had transient velopharyngeal insufficiency reported

by parents within the first 2 weeks of surgery, which had completely

resolved by the time of follow-up.

3.3 | Symptom control

T-14 questionnaires were completed before surgery and at follow-

up for all 500 patients. A highly significant improvement was seen in

scores for both infective and obstructive symptoms as well as com-

bined symptom scores (Table 1). There was also a correlation

between age and improvement in overall symptoms (r(500)=0.12,

P<0.01).

3.4 | Recurrence of symptoms and revision surgery

A small number of children have had recurrent obstructive or infec-

tive symptoms since their original surgery; 12/500 (2.4%) have

undergone revision tonsil surgery: ten cases had revision

Coblation� IT combined with revision adenoidectomy for recurrent

OSA, and two had bipolar diathermy remnant ET for recurrent ton-

sillitis symptoms. A further twelve patients have undergone revision

adenoidectomy for recurrent nasal obstruction and SDB/ OSA. All

of these patients were aged three years or under at the time of

first surgery.

3.5 | Parental feedback

Over 99% of parents would recommend the same surgery to friends

and family. Two sets of parents were unsure, and one set of parents

(whose child had recurrent sore throats but has not undergone revi-

sion surgery) stated that with hindsight they would have chosen ET

instead. The parents of the children undergoing revision surgery

were typically positive about their original choice of surgery and

have given no negative feedback.

4 | DISCUSSION

Complications of tonsillectomy are well-recognised. The NPTA2 assessed

33 921 ET procedures in adults and children between 2003 and 2004,

identifying readmission rates of 3.9%, an overall haemorrhage rate of

TABLE 1 T14 scores obtained preoperatively and at postoperative
follow-up in all cases (n=500 patients)

Preoperative

Postoperative
(mean 7.4
months)

Two-tailed
Paired t-test

Mean total T-14

score (/70) for

obstructive and

infective

domains (�SEM)

31.01 (�0.6) 2.68 (�0.22) P<.000001

Mean T-14 score

(/30) for obstructive

domains

16.73 (�0.28) 1.88 (�0.15) P<.000001

Mean T-14 score

(/40) for

infective domains

14.27 (�0.47) 0.88 (�0.13) P<.000001
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3.5% (1.9% in children under 5 years of age, 3.0% in those aged 5-15 and

4.9% in those over 15 years old) and a return to theatre rate of 0.9%.

This sampled 70% of the total number of patients undergoing tonsillec-

tomy in UK within 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 NPTA.

No deaths were reported in the NPTA, but there is known to be

a small risk of mortality, estimated at 1:7132 to 1:170 000.6 This

was highlighted by the deaths of five young children who underwent

ET in Austria between 2006 and 2007.7

In response, IT is an increasingly popular surgical alternative

worldwide. In addition to sparing the sensitive underlying muscle,

with consequent theoretical benefits for pain and recovery, larger

extracapsular vessels remain protected beneath the capsule. Cadav-

eric studies8 demonstrate that the intracapsular vessels, both arteries

and veins, are only half the diameter of those outside the capsule,

and it therefore follows that haemorrhage during or after IT should

be less profuse than that associated with ET.

The Swedish National Tonsil Surgery Register was started in

1997 and revised in 2009 to include additional criteria. Between

2009 and 2012, it was demonstrated that, in 24 083 total cases,

there were benefits for a variety of IT techniques over ET alterna-

tives, with improved recovery time, less postoperative pain and a

lower risk of postoperative haemorrhage. But there was no reduc-

tion in operative effectiveness.9

A 2014 meta-analysis of 10 499 patients evaluated various IT

methods, including microdebrider-assisted IT and Coblation� IT

(59.7% and 13.3% of all the cases, respectively)—with similarly

impressive results for symptom control, morbidity and complica-

tions.10 This has also been corroborated by Bender et al. who

also found microdebrider-assisted IT was associated with lower

postoperative haemorrhage rates and reduced analgesic require-

ments compared to traditional ET methods. However, they also

reported their microdebrider-assisted IT method was more time

consuming and almost half of their patients had residual tonsil

tissue.11

In 2014, Duarte and colleagues directly compared children who

underwent Coblation� IT and Coblation� ET. They found that ET was

associated with a significant increased risk of bleeding compared to

IT. Additionally, they also found patients resumed normal diets later

and reported worse pain postoperatively.12

In our series of 500 prospectively assessed paediatric Coblation�

IT cases, we have shown excellent validated parent-reported symp-

tomatic improvements for obstructive and infective domains. These

compare favourably with equivalent figures published for ET,13 with

added benefits of rapid recovery, minimal simple analgesic require-

ments and very low rates of haemorrhage. Our postoperative direct

follow-up period extends to 2.4 years, considerably longer than

many studies in the literature.10

Symptom recurrence requiring revision surgery has been uncom-

mon, all occurring in young children and all presenting within

18 months of surgery. There is a learning curve in terms of safe tis-

sue ablation down to the capsule, and young children have a high

turnover of lymphoid tissues, with putatively higher risks of

regrowth. With respect to sore throat and tonsillitis symptoms, the

results have been overwhelmingly positive, with only 2/246 (0.81%)

with this indication requiring revision. It should be noted that recur-

rent sore throats may still be experienced in patients following tradi-

tional ET in any case.

The technique can be learned relatively quickly: the majority of

cases in this series were performed by trainees under direct super-

vision, who were at various stages of higher training and familiar-

ity with Coblation�. However, it is also worth noting that when

used incorrectly, the wand can cause significant damage to sur-

rounding tissues—including muscle and vessels adjacent to the

capsule edge. Subject to ongoing training, audit and controlled tri-

als, we foresee that this method could be successfully extended to

adult practice, with similar benefits in terms of safety and recovery

time.
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