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Objectives: This study aimed to evaluate differences in

post-operative pain comparing KTP laser-assisted uvulo-

palatoplasty without tonsillectomy (LAUP) with a new

described surgical method: coblation uvulopalatoplasty

with tonsillectomy (CP). We also evaluate the impact of

each surgical technique in reduction of snoring loudness.

Material and methods: Single blind randomized-

controlled trial. From a population of 41 consecutive

patients on the waiting list for uvulopalatoplasty for sim-

ple snoring, the study group was reduced to 17 CP and

13 LAUP. Post-operative pain and reduction of snoring

loudness were recorded using visual analogue scales

(VAS) during the first 15 post-operative days. Post-opera-

tive snoring loudness was documented for 1-year period.

Results: Both groups had similar post-operative pain dur-

ing the first seven post-operative days. A statistically sig-

nificant reduction in post-operative pain was observed in

the CP group after day 8, and maintained until the end

of the study. Reduction of snoring loudness was signifi-

cant in both groups, but no differences were observed

between them.

Discussion: Coblation uvulopalatoplasty compared with

LAUP demonstrates a reduction in post-operative pain,

significant after the first post-operative week. The collat-

eral thermal injury caused by laser is responsible for the

slow-healing rate and maintained post-operative pain.

Coblation dissociates tissue at lower temperatures with

minimal collateral thermal injury and consequently faster

and less painful recovery. Both surgical procedures have

significant and similar reduction in snoring loudness.

Conclusions: Both methods are adequate treatment

options for snoring. The less painful recovery in CP

promotes this surgical technique as our preferred choice

for palate surgery.

Ikematsu in 1952 described the principles of uvulo-

palatopharyngoplasty (UPPP or U3P),1 but the procedure

was not popularized until 1981 when Fujita2 re-intro-

duced UPPP in North America, changing the perception

of snoring from a social nuisance to a potentially curable

condition. The initial euphoria of surgical treatment for

snoring and obstructive sleep apnoea was subdued over

the coming years, by the post-operative morbidity, high

rate of complications and progressive deterioration in the

long-term results.3

Palatoplasty surgery is associated with high post-opera-

tive morbidity in terms of severe post-operative pain and

associated odynophagia.4,5 UPPP has also a high inci-

dence of complications, including: reactionary and

delayed haemorrhage, infection, nasal regurgitation and

velopalatine insufficiency.1,4–6 The severity of early

post-operative discomfort, the high prevalence of compli-

cations and the discouraging long-term results has dissua-

ded some surgeons from using these mutilating surgical

methods and prompted the search for less aggressive and

more tolerable therapeutic options.1

In 1990, Kamami7 proposed a laser-assisted uvulo-

palatoplasty (LAUP) as a more accurate and tolerated

surgical modification of UPPP, with similar long-term

surgical results.5 Minor variations by Coleman5,8 in 1993

allowed laser-palatal surgery to be performed under seda-

tion or local analgesia, as a staged procedure in an out-

patient setting.1,5,6

Laser produces pyrolysis and tissue vaporization by

heating the target tissue to a temperature up to 750–

900�C with consequent considerable collateral thermal

tissue damage.1,9 In the oral cavity/oropharynx, the potas-

sium titanyl-phosphate crystal laser (KTP laser) is the

laser of choice. It produces a green visible beam that can
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be transmitted down an optical fibre and coupled to a

free handle appliance to be manoeuvred in this complex

anatomical space.1

A recently introduced surgical instrument for tissue

dissection is coblation or electro-dissociation.10–12 By

coblation, a medium rich in sodium is dissociated into

free ions, which are responsible for the destruction of

intercellular bonds, resulting in tissue dissociation.11–13

This reaction is achieved at temperatures between 60 and

70�C with minimal collateral thermal tissue dam-

age.10,11,14

The advantage of coblation when compared with surgi-

cal methods producing extreme temperatures and exten-

sive collateral thermal tissue damage (such as diathermy

or laser)9 is faster tissue healing1,10,13,14 and consequently

decreased post-operative pain.12,13 This hypothesis has

been demonstrated in diverse medical publications evalu-

ating the post-operative pain and complication rates

between coblation and diathermy tonsillectomy.11–13

Objectives

Using the theory of direct relation between thermal tissue

damage and maintained post-operative pain,9,11–13 we

have proposed a study aimed at comparing post-operative

pain between coblation-assisted uvulopalatoplasty with

tonsillectomy (CP) and our departmental standard palato-

plasty technique: KTP LAUP. Simultaneously, we aim to

evaluate the impact of these techniques in the reduction

of snoring loudness.

Materials and methods

Participants/recruitment

This single blind randomized trial was granted ethical

approval in December 2002. The study period extended

from December 2002 to September 2003 and included all

patients on the waiting list for uvulopalatoplasty for sim-

ple snoring in Blackpool Victoria Hospital, which was

compliant with our inclusion criteria. The patients were

contacted by post in October 2004 to obtain information

regarding the post-operative snoring loudness.

The inclusion criteria for this study were: simple snoring

[excluding obstructive sleep apnoea syndrome (OSAS)],

age over 18 years, ability to understand and consent to the

study, no cardio-vascular or chronic respiratory disease, no

diabetes, no haematological disorders or coagulopathies,

no neurological disorders, no regular use of analgesia and

no concomitant surgery (only UPPP).

Obstructive sleep apnoea syndrome was excluded by

medical history, clinical examination and Epworth’s score

index <12. Patient with suspected OSAS were investigated

with polysomnography, including respiratory disturbance

index (RDI) and apnoea/hypopnoea index.

Randomization/blinding

The study population consisted in the entire group of

patients undergoing uvulopalatoplasty during the study

period. They were selected, recruited, instructed and con-

sented in the pre-operative period. No further contact

between patient and researcher was allowed until the

completion of the study. The randomization was prede-

termined by computer random-generated number

(statsdirect�; statistics package). The allocation

sequence was kept in theatre in individual, numbered,

opaque, concealed envelopes and only revealed to the sur-

geon and theatre staff when the patient was called from

theatre.

Interventions

All surgery was carried out under general anaesthesia. In

the CP group, the surgical procedure was performed

under microscopic vision using an ArthroCare EvacTM 70

ArthroWand� (ArthroCare Corp., Sunnyvale, CA, USA).

In the CP group, we performed a routine coblation

tonsillectomy using settings 6, and trimming of the soft

palate/uvula and triangular submucosal resection of the

soft palate using settings 7–8. In the LAUP group, we

limited the surgical procedure to an excision of the soft

palate/uvula and triangular submucosal resection of the

soft palate, without tonsillectomy. We used a KTP/532TM

laser (Laserscope�; San Diego, CA, USA) with a delivered

energy of 12 W in a continuous exposure mode.

All patients were discharged the day after surgery with an

analgesic regimen consisting of two tablets of co-codamol�

(paracetamol 500 mg and codeine phosphate 30 mg)

every 4 h as required, and ibuprofen 400 mg every 8 h as

required. The patients were followed up in the ENT clinic

2 weeks after surgery. Subjects were withdrawn from the

study if during the study period further medication was

introduced to reduce the throat discomfort (increase

analgesic regimen) or to treat a possible oropharyngeal

infection (antibiotic).

Outcomes

The main outcome parameter to compare both surgical

procedures was the subjective pain level recorded by the

patient. Secondary outcome parameters were the total

doses of analgesia used and the subjective snoring level

recorded by the patient’s partner. Pain and snoring were
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evaluated using visual analogue scales (VAS) of 100 mm.

The pain level was recorded daily for the first two post-

operative weeks in conjunction with the daily require-

ments of analgesia. Snoring levels were recorded by two

separate questionnaires. The first questionnaire contrasted

pre-operative snoring with the snoring at one and two

post-operative weeks. The second questionnaire contras-

ted pre-operative snoring with the snoring at 1 month

and 1 year after surgery.

We discarded the use of objective snoring measurement

methods based on sleeping patents and sound recording,4

because of poor correlation reported between those objec-

tive indices and the subjective disturbances produced by

snoring.3,5 Because it is usually the patient partner’s per-

ception of snoring that motivates the patient to seek

treatment, we felt that the subjective measurement of the

surgical outcome by the patient’s partner has the most

significant clinical relevance3. Therefore, we have used

patient partner’s snoring perception, measured with

VASs.

Sample size

The study was designed to compare post-operative pain

between groups. We considered clinically significant, a

difference in the visual-analogue scales of 2.5 cm, with an

estimated sd of 2 cm. For an 80% power with P < 0.05,

12 patients per group were adequate. We estimated a

dropout rate of 20% because of follow-up problems and

withdrawal because of the introduction of new medica-

tion. The final estimated sample was two arms of 20

patients. It was our initial intention to evaluate differ-

ences in snoring loudness between groups, but two arms

of 75–120 patients would be needed to evaluate differ-

ences of 2.5 cm, with an estimated sd of 4–4.5 cm. A

sample size of 200 patients was unrealistic for the recruit-

ment capacity of our department.

Statistical method

The results were analysed using statsdirect
� statistics

package, version 2.2.3. Non-parametrical tests for the med-

ian were analysed statistically using the Mann–Whitney

U-test. Indication of statistical differences between groups

was determined as P < 0.05.

Results

Participant flow/adverse events

From a total of 44 patient undergoing palatoplasty during

the study period, the study group was reduced to 41

patients because one patient did not satisfy the inclusion

criteria (diabetic) and two patients refuse to participate.

The initial study population was of 41 patients: 23 under-

went CP and 18 LAUP. The CP sample was reduced from

23 to17, because three patients failed to return the ques-

tionnaire, two were re-admitted for post-operative bleed-

ing (antibiotics and analgesia were introduced) and one

patient developed a post-operative infection (antibiotics

were introduced). In a similar manner, the LAUP popula-

tion was reduced from 18 to 13, because three patients

failed to return the questionnaire, one had encountered

post-operative bleeding and one developed an infection.

Baseline data

The study population consisted of 17 patients in the CP

group, 13 males and four females with an age group

ranging from 29 to 67 years. The LAUP group consisted

of 13 patients, nine males and four females, with ages

ranging from 26 to 60 years.

Outcomes and estimation

The post-operative pain was analysed in three ways.

Firstly, we compared the overall post-operative pain

between both groups during the 2-week study period.

Trying to evaluate the pace of tissue healing, we divided

the study period into weeks. We consider that the first

week or early post-operative pain represents the surgical

tissue damage,9,10,13,14 and the second week or late post-

operative pain represents healing differences secondary to

thermal tissue damage.9,10,13,14 The median overall pain

was significantly less in the CP group (median: 57.29)

compared with the laser group (median: 79.85), with a

P ¼ 0.0116 (CI: 42.94–4.45). The early post-operative

pain (first week) was less in the coblation group (median:

35.98) compared with the laser group (median: 40.68),

but was not statistically significant (P ¼ 0.457, CI: 11.82

to )5.99). On the second post-operative week, the pain

in the coblation group (median: 18.18) was significantly

less compared with the laser group (median: 44) with a

P ¼ 0.0039 (CI: 32.52–5.61) (Fig. 1) (Table 1).

The use of analgesia was recorded as total number of

doses per day. As expected, the results correlated with the

patient’s pain scores, but the differences were not statisti-

cally significant. For the whole study period, the CP

group used less analgesia (median: 2.8) than the LAUP

group (median: 4) but was non-significant (P ¼ 0.37).

During the first week, both groups consumed similar

doses of analgesia (CAUP median: 4.29, LAUP median:

4.14, P ¼ 0.48). During the second week, there was a

non-significant reduction of the use of analgesia in the
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CAUP group (CAUP median: 1.5, LAUP median: 2.88,

P ¼ 0.25).

Information regarding snoring loudness was obtained

by two separate questionnaires. The first questionnaire

was used to evaluate differences in the early post-opera-

tive period (2 weeks after surgery) and the second ques-

tionnaire to evaluate the late or maintained snoring

control (1 year after surgery). The median results of those

questionnaires are summarized in Table 2.

With our sample power, the only valid conclusions

were on the individual impact of each technique in the

snoring loudness. The CP group had a significantly earlier

reduction of snoring loudness the first week after surgery

(P < 0.0001, CI: 2.15–5.1), which continued during the

second week (P ¼ 0.0295, CI: 0.15–3.45). In the 1-year

snoring questionnaire, the CP group had a post-operative

reduction of the snoring for the first month (P ¼ 0.0002,

CI: 2.5–7.55), but it reached a plateau and was main-

tained until the end of the year (P ¼ 0.91, CI: 3.75 to

)2.93). In the LAUP group, the early post-operative snor-

ing questionnaire showed similar results to that of the CP

group. A significant reduction of the snoring level

occurred the first week after surgery (P ¼ 0.0149, CI:

0.35–4.5), which continued for the second week (P ¼
0.007, CI: 0.5–4.95). The 1-year questionnaire of the

LAUP group showed an early significant post-operative

reduction of the snoring during the first months

(P < 0.0001, CI: 1.31–4.51), but in this group the reduc-

tion of snoring continues during the 1-year period (P ¼
0.0201, CI: 0.38–4.73) (Fig. 2).
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Fig. 1. Median post-operative pain comparing coblation

uvulopalatoplasty with tonsillectomy (CP) and laser-assisted

uvulopalatoplasty without tonsillectomy (LAUP) in the first 15

post-operative days.

Table 1. Daily results and statistic analysis (Mann–Whitney U-Test) comparing post-operative pain between coblation palatoplasty

(CP) and laser-assisted palatoplasty (LAUP)

Day

Coblation palatoplasty Laser-assisted palatoplasty

P-value CIMean ± sd Median–Quartiles–Range Mean ± sd Median–Quartiles–Range

1 4.60 ± 1.98 4.32 3.4–5 1.21–9.7 4.92 ± 2.33 3.86 3.2–6.6 2.7–9.1 0.860 )1.97 to 1.36

2 5.47 ± 1.4 5.30 4.8–6 2.9–8.1 5.31 ± 2.13 4.39 3.6–7.3 3–9.2 0.438 )1.21 to 1.67

3 5.60 ± 1.8 5.45 4.4–6.7 3–9.5 5.87 ± 1.78 5.61 4.7–7 3.3–8.9 0.672 )1.75 to 1.07

4 5.57 ± 1.8 5.30 4–7 3–8.6 6.35 ± 2 6.67 5.2–7.7 3.1–9.1 0.295 )2.5 to 0.88

5 5.87 ± 2.3 5.15 3.9–8 2.8–9.47 6.46 ± 1.91 6.82 4.8–8 3.2–8.9 0.556 )2.65 to 0.99

6 5.68 ± 2.3 5.30 4.1–7 2.3–9.5 6.56 ± 1.97 6.67 5.2–7.9 3.5–8.9 0.379 )2.58 to 0.76

7 5.34 ± 2 5.45 3.5–7 1.9–8.3 6.59 ± 2.16 7.42 5.2–8.5 2.8–9.1 0.088 )3.04 to 0.31

8 4.45 ± 2.4 3.79 2.7–7 1.1–8.3 6.55 ± 2.11 6.44 5.8–8.5 2.7–8.9 0.024 4.24–0.45

9 3.63 ± 2.3 2.58 2–5.5 0.8–7.4 6.52 ± 2.56 7.2 5.6–8.3 1.7–9.7 0.005 4.94–0.92

10 3.02 ± 2.1 3.03 1.1–4.3 0.3–7 6.26 ± 2.6 6.55 5.4–7.9 1.5–9.8 0.001 5.23–1.22

11 2.58 ± 1.9 2.12 0.9–3.9 0.2–5.5 5.54 ± 2.62 5.91 4.5–6.8 1.1–9.8 0.001 5–0.91

12 2.13 ± 1.8 1.36 0.6–3.9 0.9–5.3 4.7 ± 2.64 4.85 3.3–6.7 0.6–9.4 0.004 4.32–0.61

13 1.31 ± 1.6 0.45 0.2–2 0–5.2 3.82 ± 2.58 4.39 1.8–4.8 0.3–8.6 0.002 4.33–0.68

14 1.21 ± 1.6 0.45 0–1.7 0–5.9 2.97 ± 3.24 3.24 0.8–4.4 0–7.7 0.045 3.64–0

15 0.78 ± 1.5 0 0–0.6 0–5.9 2.32 ± 2.2 2.2 0.5–4.2 0–7 0.024 3.03–0

Table 2. Median (and quartiles) snoring level comparing CAP

and LAUP in the early (2 weeks) and late (1 year) questionnaire

CP LAUP

Median Quartiles Median Quartiles

Early

results

Pre-operative 7.1 6.59–7.39 7 6.0–7.65

1 week 3.57 1.19–4.63 3.75 2.40–6.55

2 weeks 0.97 0.69–2.10 1.35 0.88–2.10

Late

results

Pre-operative 8.64 8.37–9.24 8.53 7.83–9.24

1 month 4.02 1.30–5.38 6.14 3.83–6.86

1 year 4.02 0.43–6.68 2.77 1.63–3.95
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Considering the effect of our sample restrictions and

possible inaccuracies on the results, a second analysis was

performed contrasting differences in the snoring loudness

between both methods. In the early questionnaires, both

surgical techniques started from similar pre-operative

snoring levels (P ¼ 0.95, CI: 1.1 to )0.8). The reduction

of the snoring levels in the two groups was not statisti-

cally different for the first week (P ¼ 0.32, CI: 1.15 to

)3.15) or second week (P ¼ 0.503, CI: 0.65–1.1). In the

1-year questionnaire, both surgical techniques had similar

pre-operative snoring levels (P ¼ 0.641, CI: 1.03 to )0.6),

both had similar reduction of snoring for the first month

(P ¼ 0.168, CI: 0.93 to )4.46), but at the end of the year,

the LAUP group had a slightly more reduced final snor-

ing level, which was not statistically significantly different

(P ¼ 0.985, CI: 4.29 to )2.34) (Fig. 2).

Discussion

In this randomized-controlled study, we are not only

comparing two different surgical devices to perform pal-

ate surgery, but also take into consideration some varia-

tions in the surgical technique. In the CP group, we have

included tonsillectomy in the surgical resection, which

was omitted in the LAUP group. The addition of tonsil-

lectomy to palatoplasty has been reported to produce a

better reduction of snoring and OSAS.10 Therefore, the

more mutilating approach used in the CP group would

pre-suppose a more painful post-operative recovery but

better long-term snoring control.

Various authors have suggested that the early post-

operative pain in surgery is mainly because of the direct

surgical injury to tissues as mucosa, skin and muscle.1 In

the specific case of palate surgery, the palate/pharyngeal

mucosa has profuse tactile and pain innervations and

consequently is prone to considerable discomfort.9

Because tonsillectomy results in damage to the oropha-

ryngeal mucosa, we pre-supposed that the dissection of

the tonsil in the CP group would be associated with more

early post-operative discomfort. This has been disproved

in our results, in which the CP group had non-signifi-

cantly lower pain scores in the first post-operative week

and significantly less overall post-operative pain. It can be

hypothesized that despite the CP group having more

extensive mucosal resection, than in the LAUP group, the

degree of mucosal and muscular damage was more severe

in the LAUP group as a consequence of the thermal

tissue injury inflicted.10,11,14

Late post-operative pain is thought to be related to the

pace of tissue healing.1 The substantial thermal tissue

injury caused by laser delayed healing in the palate1,10,13,14

and maintained the discomfort in the LAUP group.9 This

supposition was confirmed by our results, showing a sig-

nificant maintained late post-operative pain in the LAUP

group until the end of the second week. The same con-

clusions have been found in studies comparing tonsillec-

tomies performed by coblation and tonsillectomies

performed by surgical devices producing thermal tissue

injury (diathermy).11–13

Both surgical techniques proved to be an adequate

option in the treatment of snoring. Both techniques pro-

duced a similar early post-operative reduction of snoring,

which was maintained for the whole study year in both

groups. As mentioned, the more mutilating surgery used

in the CP group was justified by an expected greater

decrease of the snoring loudness. The results dispute our

expectations, as the LAUP group had better long-term

results compared with the CP. A possible explanation

could be that the thermal injury inflicted by the laser has

increased the scaring and tightened the soft palate9,14 with

the consequent decrease of palate mobility and reduction

of snoring level. These results may question the contribu-

tion of tonsillectomy in the long-term control of snoring.

The rate of complication in this study was high, as is

described in previous literature4, but similar in both

groups. We cannot comment about complication rates

because the power of the study sample is insufficient to

reach conclusions.

Conclusion

Generalizability/overall evidence

Post-operative pain in is legendary and still considered a

major contributory factor in the morbidity of this type of

surgery, and one of the more important reasons that

Box & whisker plot from statistic analysis.sdw
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Fig. 2. Box & whisker snoring graphic comparing CP and

LAUP. Median, quartiles and range. Two weeks questionnaire in

the top (pre-op, 1 week, 2 weeks). One year questionnaire in

the bottom (pre-op, 1 month, 1 year).

142 A. Belloso et al

� 2006 The Authors. Journal compilation � 2006 Blackwell Publishing Limited, Clinical Otolaryngology, 31, 138–143



discourage the patient and surgeons from undertaking

UPPP.3 CP is associated with less post-operative pain

than LAUP, during the whole 2 weeks post-operative

study period although the differences are only statistically

significant during the second week.

Reduction of loudness of snoring is significant in both

groups, and therefore both surgical procedures can be

considered valid options in the treatment of snoring. The

addition of tonsillectomy in the CP group did not

improve the final snoring level. Therefore, more extensive

studies will be necessary comparing CP with and without

tonsillectomy, to evaluate the impact of tonsillectomy on

snoring loudness.

One of the limitations of the study is the restricted

1-year follow-up. Because of the described discouraging

long-term UPPP results,3 we considered it necessary to

extend the follow-up period to at least 5 years, to evalu-

ate the long-term results.

The significant differences in post-operative pain with

similar reduction of snoring level have promoted CP over

LAUP as our preferred surgical option in the treatment

of snoring.
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Keypoints

• Coblation tonsillectomy is a relatively new technique,

the results of which need auditing within practising units,

to justify its continued usage.

• The National Prospective Tonsillectomy Audit provides

an excellent source of data for individual units to com-

pare their results to.

• This retrospective audit of 391 coblation tonsillecto-

mies shows that our units haemorrhage and return to

theatre rates are similar to the National rates for cold

steel & ties data.

• Resolution of training issues and patient selection may

lead to increased use of this technique.

Recent statistics from the National Prospective Tonsillec-

tomy Audit (NPTA) indicate that tonsillectomy using the

coblation technique carries a higher complication rate

than by the cold steel technique.1 At Northampton Gen-

eral Hospital (NGH), coblation has been used as a tech-

nique for tonsillectomy for over 2 years, by a number of

the consultant surgeons who have embraced it as a pre-

ferred technique. Instinct and regular departmental mor-

bidity and mortality meetings tells us that we are not

experiencing a higher complication rate than for other

techniques, so this audit was conducted to formally ana-

lyse our departments complications and to draw compar-

ison with the NPTAs figures.

Coblation is a relatively novel technique for an ancient

operation: it makes use of a radiofrequency electrical cur-

rent through a sodium chloride solution to cause cell lysis

(ablate). The theoretical advantages of this are to remove

the tonsils with a lower maximum heat (60�), and hence

less energy, than that caused by bipolar diathermy. This

might allow for less ‘collateral damage’, fewer complica-

tions and a more comfortable post-operative recovery.

The coagulation setting arrests any bleeding the moment

it is seen, which should be an advantage over cold-steel

dissection in which there is some inevitable delay. This

allows for lower intra-operative blood loss, an issue par-

ticularly important in children, although concern exists

regarding a possible subsequent higher incidence of

secondary haemorrhage if the instrument is over-used.

Methods

All coblation tonsillectomies undertaken between April

2003 to May 2005 in NGH and the local private hospital

(The Three Shires) were included. A proportion of these

patients were therefore also included in the NPTA (July

2003–September 2004). Patients were selected for tonsil-

lectomy for the indications of recurrent tonsillitis [using

in general the Scottish Intercollegiate Guidelines Network

(SIGN) criteria], peritonsillar abscess and obstructive

sleep apnoea. The method of dissection to be used did

not influence this decision.

Tonsillectomies were performed with the ArthroCare

PlasmaWand (Arthrocare ENT, Sunnyvale, CA, USA).

This period covered the initiation of the technique within

the unit as well as its rising popularity and increased

employment. A total of 14 surgeons (five Consultants,

eight Specialist Registrars, one Associate Specialist) were

involved. The consultants involved used coblation exclu-

sively and so did not select their patients specifically for

the technique. Use of coblation by SpRs was determined

by their supervising consultant after a period of assess-

ment. Again, patients were not specifically selected. There

were no exclusion criteria. In no cases did the dissection

start with coblation and revert to another technique.

The hospital computer-based patient record system was

used to identify any patients who had a delayed discharge
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(>1 night stay) or were readmitted via A&E or their Gen-

eral Practitioner. The notes of these patients were then

studied. Complications were considered as primary hae-

morrhage (any bleeding that lead to delayed discharge,

blood transfusion or return to theatre during initial stay),

secondary haemorrhage (any bleeding that led to read-

mission to hospital within 28 days post-operatively),

return to theatre, delayed discharge (because of pain,

vomiting, etc) and readmission for pain.

Statistical analysis was made between this audits data

and that from the NPTA, using Chi-squared tests.

Results

During the study period 391 coblation tonsillectomies

were performed. 58.3% of the patients were female and

41.7% were male. The age range was 2–89 years with a

median of 44 years. This is very similar to the NPTA

sample which studied 1565 coblation patients (5% of the

total number studied): 60.1% female and 39.2% male and

to all NPTA techniques combined [Table 1].

The tonsillectomies were performed by consultants

(68.0%), SpRs (24.1%) and Associate Specialists (1.5%).

The primary haemorrhage rate was 1.0%, secondary

rate 1.5% with an overall haemorrhage rate of 2.6%. All

primary haemorrhages returned to theatre (a rate of

1.0%) whilst none of the secondary haemorrhages did.

None of the secondary haemorrhages were found to be

actively bleeding on admission to hospital. They were

treated with 24 hours of intravenous antibiotics and sub-

sequently discharged on oral antibiotics. There was a

delayed discharge rate of 0.5% and a readmission for pain

rate of 0.5%.

Discussion

The NPTA has provided an excellent source of data and

whilst it did not go so far as to give specific recommen-

dations for dissection technique in tonsillectomy, the fig-

ures for cold steel dissection and ties/packs came out

most favourably. This method is looking to be the gold

standard against which others are compared.

Table 2 compares our data with the NPTA coblation

data. Our secondary haemorrhage rate is 1.5% compared

with 3.6% in the NPTA, a difference that is statistically

significant [difference 2.1% (95% CI: 0.6–3.6) P < 0.05].

Our figures for primary haemorrhage and return to thea-

tre for both primary and secondary bleeds are statistically

the same. Comparison with the NPTA cold steel dissec-

tion and ties/packs [Table 3] shows that rates for hae-

morrhage and return to theatre are not statistically

different. Our coblation data does not come out worse

than the best of the NPTA.

With regard to secondary haemorrhage rates, our

research showed that none returned to theatre nor presen-

ted with active bleeding. Inclusion criteria for secondary

haemorrhage must vary widely between units and individ-

uals. What one person sends home and so does not

include in their complications data, another might admit.

Non-ENT Senior House Officer cover out-of-hours

exacerbates this problem. Secondary haemorrhage figures

are the hardest to be certain of regardless of technique,

with too much potential for reporting bias. A recent Edi-

torial in Clinical Otolaryngology also suggested that it is

the return to theatre rate that is most important.2

All of our primary haemorrhages returned to theatre.

In total there were four primary haemorrhages, two of

which were carried out during particular surgeon’s first

seven cases, or within a possible ‘training period’ of the

coblator technique. Any new procedure has a learning

curve, the number required to acquire the new

Table 1. Age-sex distribution for current audit compared with

the National Prospective Tonsillectomy Audit (NPTA)

Age (years)

% Current audit % NPTA (all methods)

Male Female Male Female

<5 25 24 23 10

5–16 41 37 49 46

>16 34 39 28 43

Table 2. Comparison of current audit with the National Prospective Tonsillectomy Audit (NPTA) coblation data

Outcome

% in current

audit (n¼ 391)

% in NPTA

(n¼ 1565) Difference 95% CI P value*

Primary haemorrhage 1.0 (4/391) 1.0 (15/1565) 0 )1.2 to 1.0 0.91

Secondary haemorrhage 1.5 (6/391) 3.6 (57/1565) 2.1 0.6 to 3.6 0.04

Primary return to theatre 1.0 (4/391) 1.1 (17/1565) 0.1 )1.1 to 1.2 0.91

Secondary return to theatre 0.0 (0/391) 0.7 (11/1565) 0.7 0.3 to 1.1 0.10

Overall haemorrhage 2.6 (10/391) 4.6 (72/1565) 2.0 0.2 to 3.9 0.07

*Chi-squared test.
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technique varying amongst individuals, but a figure of

15 was considered appropriate in Philpott’s study3 in

which the data from each surgeon’s first 15 coblation

cases was excluded from the analysis. Timms (one of the

most experienced coblation operators in the country)

and the manufacturers, recommend 20 paediatric tonsil-

lectomies should be undertaken before performing more

difficult adult tonsillectomies.4 The NPTA may have

included the initial 15 or so coblation tonsillectomies for

a number of surgeons in which a higher yield of compli-

cations could be expected. The inclusion of these figures

in the NPTA is quite correct and may help give a more

accurate picture of haemorrhage rates in practice than if

they were excluded. However, it may help explain the

difference between our figures and those of the NPTA

and again highlights the need for individual units to

audit their own results.

Of our two remaining primary haemorrhages, one had

anaesthetic complications, requiring them to have opiate

reversal and so wake in pain and distress. The patient was

then given a dose of Ketorolac, now non-formulary and a

known potent anti-platelet agent. We cannot exclude this

case from our analysis, but can recognize that the compli-

cation was likely independent of the dissection technique.

National audits can help guide our practice, but they

intrinsically generalize and potentially over-simplify their

conclusions. By looking at our units personal experience

in detail, we can reassure ourselves that acceptable

complication rates are being achieved with this novel

technique.

In selecting a technique for use in the National Health

Service, cost effectiveness must be considered. Data from

the NPTA suggests that patients are more likely to have

day case surgery when coblation tonsillectomy has been

performed (up to 40% of cases) compared with any other

technique (cold steel rate 7%, bipolar dissection rate

19%).5 This would counter the cost incurred in the

instruments by saving the cost of an overnight hospital

stay. This in itself is not sufficient evidence that coblation

is a more suitable tool in day-case tonsillectomy as there

are too many potential confounding factors, but it does

highlight a further avenue for research. With fears regard-

ing the spread of prion diseases such as new variant

Creutzfeld-Jacob disease, one must also consider the

merits of entirely disposable instruments in surgery.

Analysing the benefits of coblation with respect to age

may prove to be most interesting. Children’s tonsils are

generally smaller. One suspects they are also less fibrotic

than adult tonsils because of less infection exposure. This

certainly seems the case when ‘normal’ tonsils are

removed for sleep apnoea. Anecdotally it is on children

that the technique seems most favourable, resulting in

minimal blood loss in the age group for whom this is

most significant. Concern has been raised that overuse of

the instrument to control bleeding may result in an

increased risk of later secondary haemorrhage, although

this was not evident from our results. We feel that the

bleeding is controlled quicker and more accurately as

both the dissecting and coagulating instrument are one in

the same.

The coblation technique is still relatively new and has

yet to be fully discovered. Surgical innovation should be

encouraged but also carefully scrutinized. It is one way

that our profession moves forward. It should be remem-

bered that most techniques and procedures that we take

as ‘gold standard’ were not introduced on the basis of

clinical trials or evidence-based medicine. Their apparent

advantage over newer techniques might be simply down

to a numbers game. The problem with most research

regarding coblation tonsillectomy is the small numbers

studied and so questionable significance of the findings.

Reporting early experience with a new technique is help-

ful, but to assess the true benefit requires the analysis of

larger numbers. Many fewer coblation tonsillectomies

were analysed in the NPTA compared with cold steel, so

the figures are more easily affected by what may be a few

rogue cases. If complication rates are higher during the

learning period, then we need to address how to better

train surgeons to the new technique, rather than simply

abandoning it. By exploring issues surrounding training

and patient selection, the technique may be used to a

greater extent and with better results.

Table 3. Comparison of current audit with the National Prospective Tonsillectomy Audit (NPTA) cold steel & ties/packs data

Outcome

% in current

audit (n¼ 391)

% in NPTA

(n¼ 4285) Difference 95% CI P value*

Primary haemorrhage 1.0 (4/391) 0.8 (34/4285) )0.2 )1.3 to 0.8 0.63

Secondary haemorrhage 1.5 (6/391) 1.0 (43/4285) )0.5 )1.8 to 0.7 0.32

Primary return to theatre 1.0 (4/391) 0.6 (26/4285) )0.4 )1.4 to 0.6 0.32

Secondary return to theatre 0.0 (0/391) 0.2 (8/4285) 0.2 0.1 to 0.3 0.39

Overall haemorrhage 2.6 (10/391) 1.7 (73/4285) )0.9 )2.5 to 0.8 0.22

*Chi-squared test.
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