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Surgery for parathyroid disease

First-time surgery for primary HPT: Changes in the use of localisation over time

  Nuclear medicine   Ultrasound   Methylene blue
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First-time surgery for primary HPT:
Localisation techniques used
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Since the last report, the number of cases performed with the aid of intravenous methylene blue has reduced 
from 21.8% to 14.1%, mainly due to an increase in the number of never users amongst surgeons:

•	 never users:	 109 members.

•	 selective users (0.4-90.0% of that surgeon’s cases):	 39 members.

•	 routine users (>90.0% of that surgeon’s cases):	 19 members.
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First-time parathyroid surgery for renal HPT: localisation technique used

Not done Negative Positive Unspecified Test rate (95% CI)

Lo
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n 

te
ch

ni
qu

e Nuclear medicine 541 79 163 8 30.9% (27.7-34.3%)

Ultrasound 617 70 92 12 20.8% (18.0-23.9%)

CT / MRI 738 10 14 29 3.1% (2.1-4.7%)

Venous sampling 755 7 5 24 1.6% (0.8-2.8%)

PET 758 4 1 28 0.7% (0.2-1.6%)

Gamma probe 756 3 0 32 0.4% (0.1-1.3%)

Methylene blue 690 6 66 29 9.4% (7.5-11.8%)

Pre-operative imaging is much less frequently performed prior to surgery for renal HPT than for primary HPT.  
This is logical, given that renal HPT is usually due to 4-gland hyperplasia, and therefore for the majority of cases 
a targeted operation is not feasible.  It is interesting, therefore, that the use of imaging, particularly nuclear 
medicine, has increased significantly over the last few years.  This may also be related to the increased proportion 
of hypercalcaemic patients amongst renal HPT cases, alluded to above.

First-time surgery for renal HPT: Changes in the use of localisation over time

  Nuclear medicine   Ultrasound   Methylene blue

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s i
nv

es
tig

at
ed

2011 2012 2013 2014 2015

Year

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%



The British Association of Endocrine and Thyroid Surgeons
Fifth National Audit Report 2017

117

Surgery for parathyroid disease

First-time surgery for renal HPT:
Localisation techniques used
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Parathyroid surgery: the targeted approach and the number of localisation techniques used

Number of localisation techniques used
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No 698 846 2,952 1,065 224 602 6,387

Yes 0 879 3,101 1,144 215 646 5,985

Unspecified 14 20 66 23 9 508 640

All 712 1,745 6,119 2,232 448 1,756 13,012

Along with a reduction in the proportion of HPT cases having surgery without any pre-operative localization, 
there seems to be an increase in the number of imaging studies undertaken per patient.  The main reason to 
undertake additional imaging is to facilitate a targeted approach, so it is interesting to reflect that the rate of 
targeted surgery is almost identical (at around 50%) across the groups having 1, 2, 3 or 4+ modalities of imaging.

There appears, therefore, to be an increasing reluctance amongst surgeons to proceed to a standard bilateral 
neck exploration after initial negative imaging with USS and MIBI.

The concept of targeted surgery in HPT is to utilize pre-operative imaging to identify those cases with single 
accessible adenomas, which may then proceed to surgery by minimal access techniques, potentially improving 
cosmesis, and reducing some morbidity.

Targeted surgery may include mini-incision open techniques, endoscopic methods or even unilateral neck 
exploration.  The audit design does not specifically examine which of these methods was used.

It is interesting to note that, where pre-operative imaging was used (in first-time primary HPT), presumably with 
the intention of performing targeted surgery, a targeted operation was actually performed in just over half of 
patients (55% for MIBI, 52% for USS).
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Surgery for parathyroid disease

First time parathyroid surgery: localisation technique used

Localisation technique result

Not done Negative Positive Unspecified Test rate
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Nuclear medicine 1,133 2,405 2,171 63 80.2%

Ultrasound 1,455 2,650 1,591 76 74.5%

CT / MRI 4,706 419 304 343 13.3%

Venous sampling 5,352 63 76 281 2.5%

PET 5,400 42 27 303 1.3%

Gamma probe 5,439 26 1 306 0.5%

Methylene blue 4,656 155 663 298 14.9%

Ta
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Nuclear medicine 161 325 5,009 102 97.1%

Ultrasound 953 776 3,762 106 82.6%

CT / MRI 4,438 120 715 324 15.8%

Venous sampling 5,142 46 86 323 2.5%

PET 5,105 24 117 351 2.7%

Gamma probe 5,200 16 5 376 0.4%

Methylene blue 4,547 78 576 396 12.6%

First time primary parathyroid surgery: localisation technique used

Localisation technique result

Not done Negative Positive Unspecified Test rate
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Nuclear medicine 597 2,286 2,015 52 87.8%

Ultrasound 849 2,531 1,508 62 82.6%

CT / MRI 3,979 402 286 283 14.7%

Venous sampling 4,598 55 71 226 2.7%

PET 4,643 37 26 244 1.3%

Gamma probe 4,684 22 1 243 0.5%

Methylene blue 3,968 148 596 238 15.8%
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Nuclear medicine 156 317 4,907 89 97.1%

Ultrasound 924 764 3,691 90 82.8%

CT / MRI 4,360 117 703 289 15.8%

Venous sampling 5,065 46 84 274 2.5%

PET 5,028 24 115 302 2.7%

Gamma probe 5,122 16 5 326 0.4%

Methylene blue 4,475 77 570 347 12.6%
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Parathyroid surgery: Concordance between 
nuclear medicine and ultrasound (n=7,887)
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The utility of localization studies in first-time surgery for HPT is in facilitating successful targeted surgery.  For the 
commonest combination of imaging (MIBI + USS):

•	 About 42% of cases have either one or both scans negative, and go on to non-targeted 
surgery (presumably bilateral neck exploration).

•	 Around a further 15% have both scans positive, but go on to non-targeted surgery 
(presumably bilateral neck exploration).  This may be due to discrepancy in exact location 
of the abnormality between MIBI and USS, or the detection of multi-gland disease.

•	 The remaining patients go on to targeted surgery, with some patients requiring conversion 
to a standard approach (presumably due to failure to find an adenoma, other intra-
operative difficulties such as bleeding, or the discovery of multi-gland disease).  As with 
BNE, a small proportion of targeted operations do not result in biochemical cure of 
hypercalcaemia.

•	 Overall, around 38% of cases have a successful targeted operation (targeted, non-converted 
and cured).  This rate has marginally reduced since the 2012 report, despite the increase in 
additional imaging.
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Surgery for parathyroid disease

Parathyroid surgery: Agreement between nuclear 
medicine and ultrasound tests (n=9,281)
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First-time parathyroid surgery for primary HPT:
Use of the targeted approach (n=10,419)

  Contributor   Database average

  99% alert lines   99.9% alarm lines
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There is wide variation between surgeons with respect to the proportion of their cases having an initial targeted 
approach at first-time surgery for primary HPT.

This may reflect:

•	 different philosophies between surgeons regarding the advantages of targeted surgery 
versus traditional bilateral neck exploration.

•	 variation in the accuracy of pre-operative imaging, and in surgeons’ confidence in this.

•	 differences in local referral practice / case-mix.

•	 variation in surgeons’ confidence in performing bilateral neck exploration, with some 
surgeons referring on cases with negative imaging to colleagues.
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Parathyroid surgery using the targeted approach: qPTH and conversion

Converted to conventional

No Yes Unspecified All
Conversion 

rate

qP
TH

 u
se

d No 3,819 260 288 4,367 6.4%

Yes 1,081 148 109 1,338 12.0%

Unspecified 198 25 57 280 11.2%

All 5,098 433 454 5,985 7.8%

Parathyroid surgery using the targeted approach that were converted to a conventional approach: 
number of glands removed

qPTH used

No Yes Unspecified All

G
la

nd
s 

re
m

ov
ed

No glands 5 7 1 13

1 gland 171 86 14 271

2 glands 61 31 8 100

3 glands 11 16 0 27

3.5 glands 8 5 0 13

4 glands 0 2 0 2

Unspecified 4 1 2 7

All 260 148 25 433

qPTH and conversion

Intra-operative, or quick PTH (qPTH) refers to the rapid measurement of parathyroid hormone during surgery, 
in order to confirm correction of the hyperparathyroidism following excision of any abnormal parathyroid 
glands.  This may be particularly useful during targeted surgery, as it may either confirm single-gland disease, or 
demonstrate the need for further exploration if PTH levels do not drop adequately (indicating likely multi-gland 
disease or excision of non-parathyroid tissue).

During planned targeted surgery, only 23.5% of cases are performed using qPTH.

Reasons for this low uptake may include the added expense of this investigation, or the time taken to perform 
PTH analysis, which may extend the length of surgery and impact upon operating theatre scheduling.  If a more 
rapid method of PTH analysis were available, it is possible that qPTH would be used more widely.

When qPTH is used, however, the conversion rate to conventional surgery (presumably bilateral neck exploration) 
is higher: 12.0% versus 6.4% (χ2 = 42.8; 1 degree of freedom; p<0.001).

Following conversion there is a slightly higher rate of presumed multi-gland disease (2 or more glands excised) 
in the cases performed using qPTH, although this is not statistically significant (χ2 = 1.27; 1 degree of freedom; 
p=0.26).

As seen later in this report, the success rate of surgery (cure of hypercalcaemia) is also slightly improved by the 
use of qPTH.

qPTH is also more commonly used (35%) in re-operative, compared to first-time, primary HPT cases.
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Parathyroid surgery using the targeted approach for patients with a primary pathology: 
number of glands removed and conversion to the conventional approach

Converted to conventional

No Yes Unspecified All

N
um

be
r o

f g
la

nd
s 

re
m

ov
ed No glands 24 12 5 41

1 gland 4,607 267 373 5,247

2 glands 274 97 18 389

3 glands 5 27 3 35

3.5 glands 1 12 0 13

4 glands 3 1 0 4

Unspecified 61 7 18 86

All 4,975 423 417 5,815

Glands removed and the targeted approach

The overall rate of conversion to conventional surgery (presumably bilateral neck exploration) following a planned, 
targeted parathyroidectomy for primary HPT is 7.8%.

The data suggest that the main reason for conversion is multi-gland disease, as a significant proportion of 
converted cases have excision of 2 or more parathyroid glands.

Multi-gland disease may have been suspected at targeted surgery due to:

•	 appearances of a gland being more suggestive of hyperplasia than adenoma.

•	 observation of a second abnormal gland adjacent to the targeted gland.

•	 use of qPTH, with absence of a diagnostic drop in PTH levels.

Conversion may also occur due to failure to locate the abnormal parathyroid gland during minimal access surgery, 
or due to a requirement for greater access due to intra-operative difficulties such as large lesion size or bleeding.

It is interesting that 274 patients had excision of two parathyroid glands and yet were not converted to bilateral 
exploration, which would usually be appropriate for multi-gland disease.  Most of these patients were cured, so 
it may be that one of the excised parathyroid glands may have been non-pathological or qPTH had confirmed 
the absence of other abnormal parathyroid glands.

It is hard to reconcile excision of 3 or more glands with a targeted operation, as this implies that exploration of 
both sides of the neck must have occurred.  There may be some confusion amongst the membership as to the 
definition of targeted (which is taken to mean the targeting of a single abnormal gland in order to facilitate a 
minimal access approach, rather than use of pre-operative imaging to ease bilateral exploration).
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Surgery for parathyroid disease

Parathyroid surgery using the targeted approach for primary pathology:
Number of glands removed and conversion (n=5,330)

  Not converted to conventional   Converted to conventional
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Parathyroid surgery for patients with a renal pathology: number of glands removed and normocalcaemia 
versus hypercalcaemia

Normocalcaemic / hypercalcaemic

Normocalcaemic Hypercalcaemic Unspecified All

N
um

be
r o

f g
la

nd
s 

re
m

ov
ed No glands 1 0 0 1

1 gland 31 25 0 56

2 glands 18 18 0 36

3 glands 66 62 0 128

3.5 glands 108 65 0 173

4 glands 242 151 0 393

Unspecified 4 0 0 4

All 470 321 0 791

Parathyroid surgery for renal pathology:
Number of glands removed and conversion (n=787)

  Normocalcaemic   Hypercalcaemic

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s

0 1 2 3 3.5 4

Number of glands removed

60%

50%

40%

30%

20%

10%

0%

The extent of surgery for renal HPT is similar between normocalcaemic and hypercalcaemic patients, with total 
parathyroidectomy apparently being favoured over subtotal resection.  The audit does not collect information 
on whether or not parathyroid auto-transplantation or cervical thymectomy is carried out, and it may be useful 
to include these as additional data fields in future.

The excision of one or two glands seems at variance with the usual findings of four-gland hyperplasia in renal HPT.
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Parathyroid surgery: operation sequence

Operation sequence

First-time Redo Unspecified All

N
um

be
r o

f p
re

vi
ou

s 
op

er
at

io
ns

None 11,557 0 0 11,557

One 0 575 0 575

Two 0 62 0 62

Three 0 8 0 8

Four 0 2 0 2

Unspecified 0 60 748 808

All 11,557 707 748 13,012

Operation

Operation sequence

Most re-operative cases have only had one previous exploration, though the audit design does not identify the 
extent of any previous surgery e.g., targeted or bilateral exploration.

The number of re-operative parathyroidectomies being performed is relatively small, which might argue in favour 
of greater sub-specialization of this surgery.

The rate of unspecified data for this field has improved since the last two reports.
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Redo parathyroid surgery: number of glands removed and location of tumour

Location of tumour

Ectopic chest Ectopic neck Eutopic Unspecified All

N
um

be
r o

f g
la

nd
s 

re
m

ov
ed 0 glands 4 2 6 26 38

1 gland 44 139 283 63 529

2 glands 6 21 54 11 92

3 glands 0 2 20 0 22

3.5 glands 0 0 3 2 5

4 glands 0 3 0 2 5

Unspecified 2 3 6 5 16

All 56 170 372 109 707

Glands removed and operation sequence

The distribution of number of glands removed is similar for first-time and re-operative surgery, with most involving 
excision of only one parathyroid gland.  In conjunction with the above data on tumour location at re-operative 
surgery, it appears that many re-operations arise from failure to find a solitary adenoma in the neck, at the first 
operation.

For first-time hyperparathyroidism (excluding multiple endocrine neoplasia, usually abbreviated to MEN), a 
condition usually associated with the presence of multiple abnormal parathyroid glands, as well as abnormalities 
in other endocrine organs):

•	 no abnormal parathyroid glands are excised (implying a definite failed exploration) in 1.8% 
of cases.

•	 a solitary gland is excised in 81.0% of cases.  Of these cases, persistent hypercalcaemia is 
recorded in 3.2%, implying residual abnormal parathyroid tissue.

•	 multiple glands are excised in the remaining 17.2%.

Information on the location of any parathyroid glands excised at re-operative surgery is included in this report 
for the first time.

It is noteworthy that in the majority of cases a single gland is excised, implying that most are due to solitary 
adenomas missed at previous surgery or possibly a missed second adenoma (rather than hyperplasia, when more 
radical excision might be expected at the second procedure).

In addition, most glands excised at re-operative surgery are located in the neck, usually in a conventional 
anatomical location.  This might arise due to:

•	 inadequate exploration at the first procedure, if this had been a bilateral exploration.

•	 failure of a previous targeted operation, due to multi-gland disease not detected by pre-
operative imaging (particularly if qPTH had not been used).

The definition of ectopic neck is not explicit in the database, but accounts for the next most common category 
of parathyroid gland location.  This category might include lesions within the carotid sheath, or intra-thyroidal 
parathyroid adenomas, for instance.

True ectopic location in the chest is relatively uncommon, and usually involves only a single gland.  The audit 
does not collect information on the technique used to access these mediastinal glands e.g., mediastinoscopy, 
thoracoscopy, thoracotomy or via cervical re-exploration.

It is difficult to understand how the location of the tumour could have been established with certainty for those 
cases where no parathyroid glands were excised at the re-do operation.
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Parathyroid surgery for patients with a non-MEN primary pathology: number of glands removed and 
operation sequence

Operation sequence

First-time Redo Unspecified All

G
la

nd
s 

re
m

ov
ed

No glands 187 35 3 225

1 gland 8,332 447 179 8,958

2 glands 1,308 66 30 1,404

3 glands 322 12 7 341

3.5 glands 109 4 5 118

4 glands 28 3 0 31

Unspecified 156 11 46 213

All 10,442 578 270 11,290

Parathyroid surgery for patients with a non-MEN primary pathology:
Number of glands removed and operation sequence (n=10,853)

  First-time surgery   Redo surgery
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The true rate of multi-gland disease cannot be established with certainty, as the audit does not interrogate 
the details of pathology individually for each excised parathyroid gland (and hence cannot allow for excision 
of histologically normal glands).  However, the above data would imply that this rate may be as high as around 
20%, which is higher than frequently quoted in the literature.

The diagnosis of MEN may not, however, always be apparent at the time of first surgery for HPT, and a subsequent 
diagnosis may not always be entered retrospectively into the relevant case entry.  The rate of multi-gland disease 
in truly sporadic primary HPT may therefore be over-estimated here.
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Parathyroid surgery for patients with a primary pathology: number of glands removed

MEN

No Yes Unspecified All

G
la

nd
s 

re
m

ov
ed

No glands 225 3 0 228

1 gland 8,958 50 0 9,008

2 glands 1,404 25 0 1,429

3 glands 341 38 0 379

3.5 glands 118 32 0 150

4 glands 31 21 0 52

Unspecified 213 4 0 217

All 11,290 173 0 11,463

Parathyroid surgery for primary pathology: 
Number of glands removed and the incidence of MEN (n=11,246)

  Other than MEN   MEN
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Glands removed and MEN for patients with a primary pathology

Glands removed and MEN

As expected, the incidence of multi-gland excision (presumably reflecting disease) is higher in cases with a 
diagnosis of MEN recorded, although around 30% have only a single gland excised.  As noted above, the diagnosis 
of MEN may not be known at the time of surgery, and may be under-represented in these data.

Sub-total and total parathyroidectomy are used to a similar extent in MEN patients.  As documented above for 
renal HPT, the audit does not collect details on the use of auto-transplantation of parathyroid tissue, nor on 
cervical thymectomy during parathyroidectomy.
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Surgery for parathyroid disease

First-time parathyroid surgery for non-MEN primary HPT: number of glands removed and age at surgery

Number of glands removed

<=1 gland 2 glands >2 glands Unspecified All

A
ge

 a
t s

ur
ge

ry
 / 

ye
ar

s

<21 61 11 14 2 88

21-30 184 28 38 4 254

31-40 437 56 43 7 543

41-50 1,125 178 67 19 1,389

51-60 1,977 270 129 40 2,416

61-70 2,469 391 142 50 3,052

71-80 1,787 309 90 22 2,208

>80 471 77 18 12 578

Unspecified 23 4 1 0 28

All 8,534 1,324 542 156 10,556

First-time surgery for non-MEN HPT: 
Age and number of glands removed (n=10,372)

  <=1 gland removed   2 glands removed   >2 glands removed

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s

<21 21-30 31-40 41-50 51-60 61-70 71-80 >80

Age at surgery / years

32%

28%

24%

20%

16%

12%

8%

4%

0%

Glands removed and age at operation

It is reasonable to presume that excision of one or two parathyroid glands usually implies single or double 
adenoma, whilst excision of 3-4 glands implies diffuse hyperplasia.

On this assumption, the highest relative proportion of hyperplasia occurs in younger patients (<40 years of age), 
although at all ages single-gland excision remains the commonest procedure.
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Parathyroid surgery: surgeon and operating sequence

Operation sequence

First-time Redo Unspecified All

Su
rg

eo
n

Consultant 9,728 661 299 10,688

Fellow 191 11 7 209

Staff grade 100 3 3 106

Registrar (year 1-3) 357 6 4 367

Registrar (year 4+) 1,104 26 20 1,150

BST 39 0 0 39

Other 2 0 0 2

Unspecified 36 0 415 451

All 11,557 707 748 13,012

Surgeon

As with thyroid surgery, consultants are the primary surgeon in the majority of cases, and registrars the main 
assistants, a situation which has remained stable over the last two national reports.
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Parathyroid surgery: Surgeon (n=12,228)

  First-time surgery   Redo surgery
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Parathyroid surgery: surgical assistant and operation sequence

Operation sequence

First-time Redo Unspecified All

A
ss

is
ta

nt

None 292 12 10 314

Consultant 1,839 81 42 1,962

Fellow 410 55 6 471

Staff grade 578 33 11 622

Registrar (year 1-3) 2,652 145 74 2,871

Registrar (year 4+) 2,301 210 57 2,568

BST 1,678 79 75 1,832

Other 1,401 66 40 1,507

Unspecified 406 26 433 865

All 11,557 707 748 13,012

Parathyroid surgery: Surgical assistant (n=11,832)

  First-time surgery   Redo surgery
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Parathyroid surgery: Proportion of procedures performed by trainees (n=11,401)

    Proportion of operations performed by trainees

  Average proportion for the whole period
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Consultant involvement

•	 All surgery	 97.4%

•	 First-time surgery	 97.3%

•	 Redo surgery	 98.4%
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Parathyroid surgery for patients with a primary pathology: nerve monitoring and operation sequence

Operation sequence

Count Rate

First-time Redo Unspecified First-time Redo

N
er

ve
 m

on
it

or

None 8,886 459 190 86.5% 73.7%

Medtronic NM 1,119 143 20 10.9% 23.0%

Magstim 172 3 4 1.7% 0.5%

Other monitor 57 5 1 0.6% 0.8%

Unspecified monitor 44 13 1 0.4% 2.1%

Unspecified 278 11 57

All 10,556 634 273

Nerve monitoring

Intra-operative nerve monitoring is used in a lower proportion of parathyroid than thyroid operations.  As with 
thyroidectomy, however, it is more likely to be used during re-do than first-time surgery, but there is little difference 
between targeted and non-targeted surgery.
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Parathyroid surgery for primary pathology: 
Persisting hypercalcaemia

G
ro

up
in

gs

All primary pathology

Not MEN

MEN

First-time surgery

Redo surgery

qPTH not used

qPTH used

Not targeted

Targeted

Nuclear medicine not done

Nuclear medicine negative

Nuclear medicine positive

Methylene blue not done

Methylene blue negative

Methylene blue positive

0% 4% 8% 12% 16%

Persisting hypercalcaemia rate

Outcomes

Persisting hypercalcaemia

Persistent hypercalcaemia is a key outcome measure after parathyroid surgery, as it implies a failure to cure the 
disease that necessitated surgery (hyperparathyroidism).

The results are very similar to those presented in the 2012 report, with a headline failure rate of 4.4% for first-time 
primary HPT, and significantly higher rates after re-operative surgery or surgery in MEN patients.

Use of intra-operative PTH assay significantly improves the cure rate, although the absolute improvement is 
relatively small.  This, along with the added expense and time taken to perform qPTH during surgery, may explain 
why it has not been more uniformly adopted.

As seen in the 2012 report, the most prevalent, strong predictor of success remains the result of nuclear medicine 
scanning: when MIBI is positive, cure rates are better than the average, but when negative are significantly worse 
than this.  This effect almost certainly explains the slightly better outcomes for targeted versus non-targeted 
surgery, as the former is usually only performed if the nuclear medicine scan is positive.  In addition, there is no 
significant difference between these approaches when only a single gland is excised in first-time surgery for 
primary HPT (persistent hypercalcaemia = 2.9% targeted versus 3.6% non-targeted, p=0.09).

The reason why nuclear medicine negativity is linked to reduced cure rates is not clear from the audit data, 
although may relate to the known limitations of MIBI scanning in detecting very small adenomas (which may 
then also be harder to identify at neck exploration) and to the fact that multi-gland disease may be more common 
when MIBI scans are negative.
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Parathyroid surgery for patients with a primary pathology: persisting hypercalcaemia

Persisting hypercalcaemia

No Yes Unspecified Rate (95% CI)

G
ro

up
in

gs

Pa
th

ol
og

y All primary pathology 8,791 454 2,218 4.9% (4.5-5.4%)

Not MEN 8,682 438 2,170 4.8% (4.4-5.3%)

MEN 109 16 48 12.8% (7.7-20.2%)

O
pe

ra
tio

n 
se

qu
en

ce First-time surgery 8,160 379 2,017 4.4% (4.0-4.9%)

Redo surgery 435 64 135 12.8% (10.1-16.2%)

Unspecified 196 11 66 5.3% (2.8-9.6%)

qP
TH

 u
se

d No 6,498 352 1,618 5.1% (4.6-5.7%)

Yes 1,860 74 445 3.8% (3.0-4.8%)

Unspecified 433 28 155 6.1% (4.1-8.8%)

Ta
rg

et
ed No 4,220 262 983 5.8% (5.2-6.6%)

Yes 4,452 187 1,176 4.0% (3.5-4.6%)

Unspecified 119 5 59 4.0% (1.5-9.6%)

N
uc

le
ar

 
m

ed
ic

in
e

Not done 684 38 119 5.3% (3.8-7.2%)

Negative 2,147 173 587 7.5% (6.4-8.6%)

Positive 5,836 239 1,470 3.9% (3.5-4.5%)

Unspecified 124 4 42 3.1% (1.0-8.3%)

M
et

hy
le

ne
 

bl
ue

Not done 7,104 373 1,773 5.0% (4.5-5.5%)

Negative 188 32 34 14.5% (10.3-20.1%)

Positive 1,028 28 215 2.7% (1.8-3.9%)

Unspecified 471 21 196 4.3% (2.7-6.6%)
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Parathyroid surgery for patients with a non-MEN primary pathology: operation sequence, number of glands 
removed and persisting hypercalcaemia

Previous surgery for HPT and persisting hypercalcaemia

First-time surgery Redo surgery

N
o

Ye
s

U
ns

pe
ci

fie
d

Ra
te

N
o

Ye
s

U
ns

pe
ci

fie
d

Ra
te

N
um

be
r o

f g
la

nd
s 

re
m

ov
ed No glands 115 55 17 32.4% 6 21 8 77.8%

1 gland 6,528 216 1,588 3.2% 328 24 95 6.8%

2 glands 991 74 243 6.9% 49 4 13 7.5%

3 glands 228 19 75 7.7% 8 2 2 20.0%

3.5 glands 83 5 21 5.7% 2 1 1 33.3%

4 glands 22 1 5 4.3% 3 0 0 0.0%

Unspecified 118 4 34 3.3% 6 1 4 14.3%

All 8,085 374 1,983 4.4% 402 53 123 11.6%

Parathyroid surgery for non-MEN primary pathology: 
Persisting hypercalcaemia and number of glands removed

First-time surgery (n=8,337)
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Cure of hyperparathyroidism is also clearly linked to the number of glands removed at surgery.

Particularly for first-time surgery, cure is most likely if only a single gland was excised, implying removal of a 
solitary adenoma.  The need for removal of more than one gland implies the presence of multi-gland disease, 
which, as may be expected, has a higher risk of persistent HPT.

It is interesting to note that even total parathyroidectomy (4-gland excision) did not guarantee cure (perhaps 
implying the presence of supernumerary parathyroid glands), and also that persistent hypercalcaemia was not 
ubiquitous amongst those cases where no parathyroid glands were excised (although there must remain doubt 
as to the long-term outcome in such cases).
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Surgery for parathyroid diseaseParathyroid surgery for primary pathology:
Persisting hypercalcaemia rates (n=9,245)

  Contributor   Database average

  Upper 95% alert line   Upper 99.9% alarm line

  Lower 95% alert line   Lower 99.9% alarm line
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Regarding cure of primary hyperparathyroidism, variation between surgeons is largely within the expected 
statistical confidence limits.

It should be noted, however, that there is considerable variation between surgeons with respect to the risk factors 
for persistent hyperparathyroidism, as identified above, amongst their patients.  For instance, the prevalence of 
the following risk factors (where all are recorded as present / absent) by surgeon is:

Median IQR Range

Re-do surgery 3% 0-7% 0-50%

Nuclear medicine positive 73% 63-89% 0-100%

MEN 0% 0-1% 0-100%

Targeted 62% 35-81% 0-100%

Hence, some surgeons rarely, or never operate without a positive MIBI scan, whilst some more regularly perform 
bilateral exploration with negative imaging.  This might reflect local referral practices as well as the preference 
of the individual surgeon.

If cure rate of hypercalcaemia is to be considered a measure of surgical performance, however, these effects 
should be taken into consideration.
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Post-operative stay

As with thyroid surgery, there has been a continuing trend towards shorter length-of-stay after parathyroidectomy.

For non-targeted surgery (essentially bilateral exploration), this has largely been due to an increase in the 
proportion of patients staying for one night, at the expense of 2 or more nights, although there has also been 
an increase in true day-case parathyroidectomy, to about 10% of the total, by the end of the study interval.  For 
targeted surgery the main change has been an increase in the rate of true day-case surgery, to about 25% of 
cases, by the end of the study interval.

True day-case parathyroidectomy has not been universally adopted by all surgeons: 65 members have none of 
their recorded cases discharged on the day of surgery.  This may be due to previous guidelines suggesting that 
day-case neck surgery should be avoided, due to the risks of airway compromise from delayed bleeding into 
the neck.  This risk would be expected to be much lower after targeted surgery, which may be reflected in the 
data presented here.
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Parathyroid surgery: Post-operative stay

  0 days   1 day   >1 day
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Parathyroid surgery: pathology, operation sequence and re-operation for haemorrhage

Re-operation for haemorrhage

No Yes Unspecified Rate (95% CI)

Pa
th

ol
og

y 
an

d 
op

er
at

io
n 

se
qu

en
ce

Pr
im

ar
y First-time 9,976 39 541 0.4% (0.3-0.5%)

Redo 584 3 47 0.5% (0.1-1.6%)

Unspecified 244 0 29 0.0% (0.0-1.2%)

Re
na

l First-time 706 5 80 0.7% (0.3-1.7%)

Redo 59 0 6 0.0% (0.0-5.0%)

Unspecified 25 0 5 0.0% (0.0-11.3%)

U
ns

pe
ci

fie
d

First-time 205 0 5 0.0% (0.0-1.5%)

Redo 6 0 2 0.0% (0.0-39.3%)

Unspecified 70 1 374 1.4% (0.1-8.7%)

Re-operation for haemorrhage

Re-operation for haemorrhage is reassuringly very low after parathyroid surgery, at about 0.4%, with very little 
difference between targeted and non-targeted surgery in the present report.

The slightly higher rate for renal than for primary HPT may reflect the much higher incidence of bilateral exploration 
in this group.
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Parathyroid surgery: pathology, operation sequence and related re-admission

Related re-admission

No Yes Unspecified Rate (95% CI)

Pa
th

ol
og

y 
an

d 
op

er
at

io
n 

se
qu

en
ce

Pr
im

ar
y First-time 8,618 111 1,827 1.3% (1.1-1.5%)

Redo 490 19 125 3.7% (2.3-5.9%)

Unspecified 212 1 60 0.5% (0.0-3.0%)

Re
na

l First-time 589 18 184 3.0% (1.8-4.7%)

Redo 49 2 14 3.9% (0.7-14.6%)

Unspecified 17 1 12 5.6% (0.3-29.4%)

U
ns

pe
ci

fie
d

First-time 167 1 42 0.6% (0.0-3.8%)

Redo 5 3 0.0% (0.0-45.1%)

Unspecified 70 1 374 1.4% (0.1-8.7%)

Related re-admission

Re-admission after parathyroid surgery is also relatively uncommon, though is more frequently seen in re-
operative than first-time primary HPT, and in patients with renal HPT.  This may reflect the greater difficulty of 
re-operative surgery, or the greater likelihood of hypocalcaemia after sub-total or total thyroidectomy in renal 
HPT cases.  In addition, patients with renal HPT tend to have a greater burden of co-morbidities, which may make 
re-admission more likely.

The difficulties in interpretation of vocal cord palsy data, described in the Thyroid Surgery section, apply equally 
to parathyroid surgery.

Since the last revision of the database, the number of parathyroid cases with complete data on persistent cord 
palsy is too low to draw any conclusions, and assessment of this outcome will need to await further maturation 
of the data.
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First-time parathyroid surgery for patients with a primary pathology: late hypocalcaemia

Late hypocalcaemia

No Yes Unspecified Rate

Ta
rg

et
ed No 3,893 143 914 3.5% (3.0-4.2%)

Yes 4,196 68 1,205 1.6% (1.2-2.0%)

Unspecified 101 3 33 2.9% (0.7-8.8%)

N
um

be
r o

f g
la

nd
s 

re
m

ov
ed

No glands 170 1 17 0.6% (0.0-3.7%)

1 gland 6,553 107 1,686 1.6% (1.3-1.9%)

2 glands 1,014 32 278 3.1% (2.1-4.3%)

3 glands 246 23 85 8.6% (5.6-12.7%)

3.5 glands 83 25 32 23.1% (15.8-32.4%)

4 glands 9 25 14 73.5% (55.3-86.5%)

Unspecified 115 1 40 0.9% (0.0-5.4%)

Late hypocalcaemia

The requirement for calcium ± vitamin D supplementation at 6 months post-operatively is significantly greater 
after non-targeted (presumed bilateral exploration) than targeted surgery for first-time primary HPT.

This is, however, almost solely related to the number of glands excised.  Where only a single gland is removed, the 
rate of late hypocalcaemia is no different between the two approaches (1.3% targeted versus 1.8% non-targeted, 
p>0.12), implying that inspection / dissection of non-pathological glands during bilateral exploration does not 
contribute significantly to late hypocalcaemia.

Bilateral exploration is usually required for multi-gland disease, and the need for excision of more than one 
parathyroid gland in these cases accounts for most of the difference in late hypocalcaemia, compared to a targeted 
operation.  The audit does not, however, interrogate the pathology of each parathyroid gland individually, hence 
it is not possible to determine to what extent over-diagnosis of multi-gland disease at bilateral exploration occurs.  
This might influence the rate of avoidable late hypocalcaemia in non-targeted surgery.

The rate of general complications is similar to that seen for thyroid surgery:

•	 myocardial infarction	 0.06%.

•	 deep vein thrombosis / pulmonary embolus	 0.01%.

•	 Respiratory	 0.47%.

•	 cerebrovascular accident	 0.04% 

Other complications recorded as free text include:

•	 wound infection	 (n=43).

•	 seroma	 (n=9).

•	 bleeding	 (n=23).

•	 reaction to methylene blue	 (n=4)	 1.

•	 thyrotoxicosis	 (n=3).

	 1.	 Equivalent to 0.25% of cases where methylene blue was used
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Parathyroid surgery: in-hospital mortality

In-hospital mortality

Alive Deceased Unspecified Rate (95% CI)

Ye
ar

2011 1,810 3 165 0.17% (0.04-0.53%)

2012 2,048 3 266 0.15% (0.04-0.47%)

2013 2,682 2 172 0.07% (0.01-0.30%)

2014 2,810 6 332 0.21% (0.09-0.49%)

2015 2,435 0 278 0.00% (0.00-0.12%)

All 11,785 14 1,213 0.12% (0.07-0.20%)

Mortality

Mortality after parathyroid surgery is very infrequent.

In contrast to the 2012 report, mortality in the present series was not higher in renal HPT cases compared to 
primary HPT, although the absolute number of deaths was very small; but was influenced by patient age; age of 
survivors (median age 62 years; IQR: 52-71 years) compared to those who died ( median age 73 years; IQR: 56-78 
years); p=0.045 (Mann-Whitney U-test).

Unlike the situation for thyroidectomy, detailed in the previous chapter, the data on mortality have not been 
investigated to exclude the possibility of inadvertent entry of death in hospital (hence mortality rate may be 
over-estimated here), nor to establish cause of death.
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Number of adrenal operations recorded (n=2,073)
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Surgery for adrenal disease

General information from the database

Number of procedures

The rate of accrual of adrenal operations into the UKRETS has increased only marginally since the 2012 report, 
the present rate being around 400 cases per year.

These cases have been entered by 47 members, whose collective median of reported adrenal case-load was 35 
(range: 1-160) cases per 5 years, or around 7 (up to 32) cases per year.

These estimates of annual case-load should be interpreted with caution, because:

•	 surgeons may not enter all their cases onto the UKRETS.

•	 dual operated cases (more commonly an issue in adrenal surgery, as detailed below, under 
surgical team) are attributed here only to the primary surgeon.

•	 case-loads may be under-estimated for those surgeons newly joining the BAETS or retiring 
part-way through the study period.

Nonetheless, it is interesting to note that only 21 members performed an average of 6 or more adrenal operations 
per year, which is the recommended minimum annual volume of practice contained in recent UK guidelines for 
adrenal surgery.  Also, there were 6 surgeons reporting an average of 1 or fewer adrenal operations per year.
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Adrenal surgery: Number of operations reported by each member
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Adrenal surgery: age and gender

Gender

Male Female Unspecified All
Proportion 

male

A
ge

 a
t s

ur
ge

ry
 / 

ye
ar

s

<21 17 25 0 42 40.5%

21-30 39 72 0 111 35.1%

31-40 89 130 0 219 40.6%

41-50 191 247 0 438 43.6%

51-60 246 234 0 480 51.2%

61-70 256 246 0 502 51.0%

71-80 100 135 0 235 42.6%

>80 12 23 0 35 34.3%

Unspecified 3 8 0 11 27.3%

All 953 1,120 0 2,073 46.0%

Adrenal surgery: Age distributions (n=2,062)

  Male patients   Female patients
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Demographics and disease profile

Age and gender

The demographic profile for adrenal disease is similar to that seen in previous reports, with most operations 
being performed in the age groups 40-70 years, and with a female : male ratio of 1.2 : 1.
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Adrenal surgery: diagnosis

Data

Count Rate (95% CI)

D
ia

gn
os

is

Adenoma 200 10.1% (8.8-11.5%)

Carcinoma 105 5.3% (4.4-6.4%)

Conn’s 333 16.8% (15.2-18.5%)

Cushing’s 333 16.8% (15.2-18.5%)

Metastasis 146 7.4% (6.3-8.6%)

Phaeo 603 30.4% (28.4-32.5%)

Other 263 13.3% (11.8-14.9%)

Unspecified 90

All 2,073

Diagnosis

The majority of adrenal surgery is carried out for functional tumours, with phaeochromocytoma being the 
commonest of these.

The proportion of surgery performed for metastases to the adrenal gland has steadily increased since the inception 
of the audit, and is again higher here than in the 2012 report (7.4% versus 5.0%).  The reasons for this are not 
apparent from the data, but could conceivably include:

•	 a trend towards more aggressive management of known metastatic cancer where this 
involves the adrenal gland.  In support of this, it is noted that 8 of the 146 cases involved 
bilateral adrenalectomy.

•	 increasing diagnosis of metastases amongst incidentalomas of the adrenal gland.

•	 more conservative management of non-functioning adrenal lesions with more benign 
appearances on imaging.

For non-functioning adenomas, the indication for surgery may be to exclude malignancy, based on equivocal 
radiological findings.  Lesion size over 4 or 5 cm diameter is traditionally considered important in this regard, 
and so it is interesting to note that the median lesion size (where recorded) in this group was 5 cm (IQR: 4-6 cm).

Adrenocortical carcinoma (ACC; carcinoma in the table below) was recorded in 105 cases over the 5-year study 
period.  These operations were performed by 27 surgeons, whose median number of ACC’s treated was 2 in 5 
years (range: 1-20).  Only 5 surgeons performed an average of more than one adrenalectomy per year for ACC.  
These figures might argue in favour of greater concentration of surgery for this rare disease in a small number of 
regional centres, given the more complex issues arising in management of this highly lethal condition.

The database does not record the mode of presentation (hormonal dysfunction, incidental, cancer staging, etc.), 
hence it is difficult to assess potential reasons for temporal trends in the surgical management of adrenal disease.  
The database could readily be revised to collect this information.
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Other diagnoses

There is a wide range of pathology recorded under Other diagnosis.

Many of these procedures are likely to have been performed for diagnostic purposes, given the limitations of 
non-operative diagnosis for many solid adrenal lesions.

Myelolipoma of the adrenal gland, however, is considered definitively benign, and often has diagnostic 
appearances on imaging.  Larger lesions may be more prone to haemorrhage, and this consideration may explain 
the finding of a relatively large lesion size for excised myelolipomas (median =9.7 cm; range: 6-18 cm).

Several members recorded dual secreting lesions under Other diagnoses, mainly combined Conn’s / Cushing’s 
syndromes.  Consideration should be given to revision of the database, to allow for this situation to be recorded 
more robustly.

A further 5 operations for metastasis were also recorded here, indicating that the percentage of operations for 
this indication is marginally higher than that recorded above.

Where provided (n=216) the Other diagnoses were as follows:

•	 Adenoma	 6

•	 Cyst / pseudocyst 	 32

•	 Ganglioneuroma	 21

•	 Hyperplasia	 15

•	 Metastasis	 5

•	 Myelolipoma	 19

•	 Nerve sheath tumours	  11

•	 Oncocytoma	 3

•	 Paraganglioma	 29

•	 Vascular abnormalities	 6

•	 Other functional diagnoses	 18

•	 Other / non-specific	 51
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Adrenal surgery: Diagnosis and malignancy (n=1,983)

  Not malignant   Malignant   All patients

D
ia

gn
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is

Adenoma

Carcinoma

Conn’s

Cushing’s

Metastasis

Phaeo

Other diagnoses

0% 6% 12% 18% 24% 30% 36% 42%

Percentage of patients

Malignancy

Malignancy and diagnosis

Malignancy is recorded as a separate field in the database, allowing some comparison of malignancy rates for 
the various functioning / non-functioning lesions.

The degree of missing data for this field is lower than in the 2012 report, at 12.6%, though is highest, amongst 
the functional tumours, for phaeochromocytoma.  This may reflect the difficulty in assigning a definite malignant 
diagnosis based on histopathology for many adrenal lesions.

The commonest malignant diagnoses are adrenocortical carcinoma, metastases and phaeochromocytoma.

The commonest benign diagnoses are phaeochromocytoma, Conn’s and Cushing’s adenomas.

For functioning tumours, the recorded rates of malignancy are:

•	 Conn’s	 1.3%.

•	 Cushing’s	 4.2%.

•	 Phaeochromocytoma	 9.5%.
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Adrenal surgery: Rates of malignancy (n=1,813)

  Contributor   Database average

  99% alert lines   99.9% alarm lines
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Malignancy rates for each member

Variation between surgeons with respect to their rates of malignancy is largely within the expected statistical 
confidence limits.

Additional, non-random variation may be due to differences in referral practice / sub-specialisation, or due to 
varying interpretation of the malignant data field, as detailed above.
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Malignancy and maximum size on radiology

The data on radiological lesion size are now much more mature (this was an additional data field in the September 
2010 revision of the database).  They show, much more clearly than in the last report, the relationship between 
size and stated rate of malignancy.

The traditional teaching that lesions over 5 cm diameter have a higher risk of malignancy is supported.

However:

•	 the point at which risk starts to rise more steeply seems closer to 6 cm than 5 cm.

•	 only by 10 cm size does the malignant : benign ratio exceed unity.

For those lesions of <5 cm diameter which were labelled malignant, the following diagnoses were recorded:

	 1.	 Adenoma	 n = 1.

		  Presumably an error in data entry, as this diagnosis implies benignity.

	 2.	 Carcinoma (ACC)	 n = 8.  

		  These lesions ranged in size from 16-47 mm, and represented 7.6% of all ACCs.  Absolute 
confirmation of malignancy may be difficult for lesions at the lower end of this size spectrum 
(unless metastases to other organs exist).

	 3.	 Conn’s	 n = 4. 

		  Representing 1.2% of all Conn’s lesions.

	 4.	 Cushing’s	 n = 2.  

		  Presumably, these were ACCs.  The adrenal diagnosis field has only mutually exclusive options, 
and might usefully be revised to resolve this dilemma in data entry.

	 5.	 Metastasis	 n = 81.

		  Representing 58% of all metastatic lesions.  Hence, the majority of small malignant lesions are 
metastases, and the majority of metastases are <50 mm diameter.

	 6.	 Phaeochromocytoma	 n = 11.

		  Representing 44% of phaeochromocytomas.

	 7.	 Other	n = 4.  

		  These included one further metastasis, one case of Castleman’s disease (technically not 
malignant), one local invasion from renal cancer and one para-aortic paraganglioma.

For malignant lesions of 10 cm or greater diameter, 31% were ACC, 31% Other and 22% phaeochromocytomas.
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Adrenal surgery: maximum size on radiology and malignancy

Malignancy

No Yes Unspecified
Malignancy rate 

(95% CI)

M
ax

im
um

 s
iz

e 
by

 ra
di

ol
og

y 
/ m

m

<10 30 2 1 6.3% (1.1-22.2%)

10-19 175 14 4 7.4% (4.3-12.4%)

20-29 197 34 20 14.7% (10.5-20.1%)

30-39 206 30 9 12.7% (8.9-17.8%)

40-49 241 31 23 11.4% (8.0-15.9%)

50-59 159 25 18 13.6% (9.1-19.6%)

60-69 109 42 10 27.8% (21.0-35.8%)

70-79 56 19 8 25.3% (16.3-36.9%)

80-79 46 19 4 29.2% (18.9-42.0%)

90-99 23 17 4 42.5% (27.4-59.0%)

>99 77 81 14 51.3% (43.2-59.2%)

Unspecified 150 30 145

All 1,469 344 260

Adrenal surgery: Maximum size on radiology and malignancy (n=1,633)

M
al

ig
na

nc
y 

ra
te

<10 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 >99

Maximum size on radiology / mm

60%

50%

40%

30%

20%

10%

0%



The British Association of Endocrine and Thyroid Surgeons
Fifth National Audit Report 2017

160

Su
rg

er
y 

fo
r a

dr
en

al
 d

is
ea

se

Briti
sh

As
so

ci
at

io
n Endocrine

Surgeons

Adrenal surgery: diagnosis and anatomy

Anatomy

Left Right Bilateral
Extra- 

adrenal Unspecified All

D
ia

gn
os

is

Adenoma 101 91 1 0 7 200

Carcinoma 60 42 2 0 1 105

Conn’s 197 124 0 0 12 333

Cushing’s 161 114 52 0 6 333

Metastasis 76 57 8 2 3 146

Phaeo 244 279 17 57 6 603

Other 110 115 9 25 4 263

Unspecified 5 8 1 0 76 90

All 954 830 90 84 115 2,073

Adrenal surgery: Diagnosis and anatomy (n=1,944)

  Left only   Right only

  Bilateral   Extra-adrenal
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Diagnosis and anatomy

Where adrenal pathology was unilateral, there was a slight, but significant, predominance of left-sided lesions 
(all pathology, z=2.94, p=0.003), although for phaeochromocytoma and Other diagnoses, the incidence of right- 
and left-sided lesions was equal.

As expected, most bilateral adrenalectomies were performed for Cushing’s disease and for phaeochromocytoma.

For extra-adrenal lesions, the majority were phaeochromocytomas / paragangliomas (of the 25 Other diagnoses, 
13 were recorded in various free text as paragangliomas).  Technically, phaeochromocytoma refers to tumours 
of this type occurring within the adrenal gland, and the Adrenal diagnosis field could usefully be amended to 
ensure accurate recording of these lesions.
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Adrenal surgery: operation type and malignancy

Malignant

No Yes Unspecified All

O
pe

ra
ti

on
 ty

pe Laparoscopic 1,280 147 128 1,555

Converted 51 34 11 96

Open 135 162 34 331

Unspecified 3 1 87 91

All 1,469 344 260 2,073

Adrenal surgery: Operation type and malignancy (n=1,982)

  Not malignant   Malignant   All patients
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Operation type

As seen in the last report, the laparoscopic approach to adrenalectomy is favoured, with 83% of cases having 
laparoscopic surgery, of which 5.8% are converted to open surgery.  Conversion is more common in malignant 
than benign cases (18.8% versus 3.8% respectively), as might be expected.

For laparoscopic surgery, the trans-peritoneal approach remains favoured over the endoscopic posterior approach 
(89% of laparoscopic procedures being performed via the trans-peritoneal route).

The posterior endoscopic approach was performed by only 14 surgeons, whose median number of cases 
performed by this route was 5 (range: 1-73), over the 5-year interval.
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Laparoscopic adrenal surgery: Operative approach & lesion size

  Posterior (n=156)   Trans-peritoneal (n=1,201)

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s

<10 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 >99

Maximum size on radiology / mm

30%

25%

20%

15%

10%

5%

0%

Operative approach is clearly dependent upon lesion size, as expected.

The posterior endoscopic approach is rarely used for lesions over 50 mm diameter, whilst a significant number 
of larger lesions are removed by trans-peritoneal laparoscopic surgery.

The probability of any laparoscopic approach being employed (as opposed to open surgery) was 93% for lesions 
<50 mm diameter, 88% for lesions 50-70 mm diameter, 79% for lesions 70-90 mm diameter, and 36% for lesions 
>90 mm diameter
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Adrenal surgery: surgical personnel

Surgical personnel

Surgeon Assistant

Count Proportion Count Proportion

G
ra

de

None 0 0.0% 12 0.6%

Consultant 1,849 89.2% 512 24.7%

Fellow 42 2.0% 158 7.6%

Staff grade 1 0.0% 18 0.9%

Registrar (year 1-3) 4 0.2% 267 12.9%

Registrar (year 4+) 110 5.3% 732 35.3%

BST 0 0.0% 168 8.1%

Other 0 0.0% 77 3.7%

Unspecified 67 129

All 2,073 2,073

Adrenal surgery: Dual operating over time (n=2,073)
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The surgical team

Adrenal surgery is clearly consultant-led, with 96% of cases having a consultant involved, either as primary 
surgeon or assistant.

Where a consultant was primary surgeon, the assistant was also a consultant in 18.3% of operations.  As with thyroid 
surgery, such dual-operating can now be registered prospectively, to allow for each consultant’s involvement to 
be recognized, when calculating their patients’ outcomes.

The incidence of dual-operating by two consultants is relatively stable over time.

Where the primary surgeon was not a consultant, this role was almost exclusively performed by a Fellow, or a 
senior Registrar.  In these cases, a consultant was the assistant in 85% of cases.
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Adrenal surgery: 
Most senior operating surgeon and assistant surgeon

  Surgeon   Assistant
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Data on the Harmonic scalpel & Ligasure energy sources

Adrenal surgery: Energy source (n=2,073)

  Monopolar   Bipolar   Other

  Harmonic scalpel   Ligasure
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Energy source used

Around 70% of adrenal surgery is carried out using alternative energy devices, mainly the Harmonic scalpel 
and Ligasure devices.  There has been a marginal increase in the use of the Ligasure device, at the expense of 
Harmonic scalpel, over the last 5 years.
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Adrenal surgery: post-operative stay

Post-operative stay

Count Median / days IQR / days

D
ia

gn
os

is

Adenoma 180 2 2-4

Carcinoma 81 7 4-10

Conn’s 280 2 1-4

Cushing’s 280 4 2-5

Metastasis 118 4 2-6

Phaeo 477 4 2-6

Other 219 3 2-6

Unspecified 3 3 1-4

All 1,638 3 2-6

O
pe

ra
ti

on
 ty

pe Laparoscopic 1,302 3 2.0-4.0

Converted 78 6.5 5.0-9.5

Open 251 7 5.0-10.0

Unspecified 7 3 1.0-5.0

All 1,638 3 2.0-6.0

Adrenal surgery: Post-operative stay (n=1,553)

  Laparoscopic surgery   Open surgery
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Post-operative stay

Exactly as seen in the last report, the principal determinant of length-of-stay after adrenal surgery is whether it was 
laparoscopic or open.  Median length-of-stay is around 4 days longer after open than after laparoscopic surgery.

Even when laparoscopic surgery is successful, length-of-stay is shortest for Conn’s and non-functioning adenomas, 
compared to phaeochromocytoma, Cushing’s or malignant cases.  This likely reflects the greater co-morbidity or 
management of haemo-dynamic / metabolic issues in the latter cases.
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Adrenal surgery: related re-admission and operation type

Related re-admission

No Yes Unspecified Rate (95% CI)

O
pe

ra
ti

on
 ty

pe Laparoscopic 1,106 37 412 3.2% (2.3-4.5%)

Converted 67 2 27 2.9% (0.5-11.0%)

Open 219 9 103 3.9% (1.9-7.6%)

Unspecified 9 0 82 0.0% (0.0-28.3%)

All 1,401 48 624 3.3% (2.5-4.4%)

Adrenal surgery: post-operative complications and operation type

Post-operative complications

No Yes Unspecified Rate (95% CI)

O
pe

ra
ti

on
 ty

pe Laparoscopic 1,305 112 138 7.9% (6.6-9.5%)

Converted 68 20 8 22.7% (14.8-33.1%)

Open 234 56 41 19.3% (15.0-24.4%)

Unspecified 15 76 0.0% (0.0-18.1%)

All 1,622 188 263 10.4% (9.0-11.9%)

Related re-admission

Re-admission after adrenal surgery is relatively uncommon, with surprisingly little difference between open and 
laparoscopic approaches, particularly given that post-operative complications by the time of initial discharge 
are much commoner after open surgery.

Re-operation for bleeding is also very uncommon.  It is more frequent after open than laparoscopic surgery, 
probably reflecting the range of pathology and lesion size requiring open surgery, as detailed above.

Post-operative complications

Complications were:

•	 MI	 0.22%.

•	 DVT / PE	 0.33%.

•	 Respiratory	 4.03%.

•	 CVA	 0.06%.

Other complications recorded in the free text field included:

•	 wound infection	 n = 21.

•	 bleeding	 n = 10.

•	 urinary retention / infection	 n = 6.
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Adrenal surgery: re-operation for bleeding and operation type

Re-operation for bleeding

No Yes Unspecified Rate (95% CI)

O
pe

ra
ti

on
 ty

pe Laparoscopic 1,323 8 224 0.6% (0.3-1.2%)

Converted 85 0 11 0.0% (0.0-3.5%)

Open 269 5 57 1.8% (0.7-4.4%)

Unspecified 5 0 86 0.0% (0.0-45.1%)

All 1,682 13 378 0.8% (0.4-1.3%)

Re-operation for bleeding
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Adrenal surgery: in-hospital mortality

In-hospital mortality

Alive Deceased Unspecified Rate (95% CI)

Ye
ar

2011 335 3 35 0.89% (0.23-2.79%)

2012 335 3 63 0.89% (0.23-2.79%)

2013 428 2 28 0.47% (0.08-1.86%)

2014 376 0 57 0.00% (0.00-0.79%)

2015 357 1 50 0.28% (0.01-1.79%)

All 1,831 9 233 0.49% (0.24-0.96%)

Mortality

Death during the index admission is a rare outcome after adrenal surgery.

Unlike the situation for thyroidectomy detailed in previous sections, the data on mortality have not been 
investigated to exclude the possibility of inadvertent entry of death in hospital (hence mortality rate may be 
over-estimated here), nor to establish cause of death.

•	 9 deaths / 1,839 (233 unspecified) ≡ 0.5% (95% CI: 0.2-1.0%)

•	 3 female; 6 male

•	 ages: 47, 49, 58, 60, 63, 65, 70, 72, 83 years

•	 diagnoses: carcinoma ×2; Conn’s ×1; Cushing’s ×2; metastasis ×2; Phaeo ×2

•	 2 open; 2 converted; 5 laparoscopic
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Unique patient identifi er

Date of birth dd / mm / yyyy

Gender  Male  Female

Dual-operating case
 No
 Yes (please complete the name of the second consultant)

Name of the principal operating surgeon

Name of the second operating surgeon

Hospital where the procedure was  
performed

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery

 

Powered by

Dendrite Clinical Systems

 
 

Baseline section; Page 1; Version 3.0 (10 Oct 2014 )

Basic demographic data

All baseline data refer to the condition of the patient when they were originally 
diagnosed.
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Unique patient identifi er

Date of operation dd / mm / yyyy

Main indication for thyroid surgery

 Thyrotoxicosis
 Compressive symptoms

 Recurrent cyst
 Biopsy result

 Completion thyroidectomy for cancer
 Quality of life
 Recurrent cancer

 Thyroglossal cyst
 Clinically worrying lesion

Thyroid status at presentation
 Euthyroid
 Hyperthyroid  Hypothyroid

Goitre type
 Cervical
 Retroclavicular

 Upper border AA
 Below AA

Sternal split / thoracotomy required  No  Yes

Pre-operative voice change  No  Yes

Pre-op laryngoscopy  No  Yes

MEN  No  Yes

FNAC  No  Yes

Re-operation  No  Yes

Same side as previous operation  No  Yes

FNAC result

 C1 - non-diagnostic
 C2 - non-neoplastic
 C3 - follicular lesions / neoplasia cannot be excluded
 C4 - abnormal; suspicious of malignancy
 C5 - malignant

Thy 3 sub-categorization
 Thy3a
 Thy 3f  Not recorded

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery
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Initial registry data

Pre-operative thyroid details
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Unique patient identifi er

Date of operation dd / mm / yyyy

Grade of principal surgeon

 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)
 BST

 Staff  grade
 Fellow
 Other

Grade of assistant surgeon

 None
 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)

 BST
 Staff  grade
 Fellow
 Other

Side of thyroid procedure  None  Left  Right

Side of nodal procedure  None  Left  Right

Previous contralateral lobectomy  No  Yes

Isthmusectomy alone  No  Yes

Recurrent laryngeal nerve sacrifi ced  No  Yes

Thymectomy  No  Yes

Thyroid procedure: left
 Lobectomy
 Sub / near total lobectomy
 Isthmusectomy

 Biopsy
 Other

Thyroid procedure: right
 Lobectomy
 Sub / near total lobectomy
 Isthmusectomy

 Biopsy
 Other

Thyroid node dissection: right

 I
 II
 III
 IV

 V
 VI
 VII
 Biopsy only

Thyroid node dissection: left

 I
 II
 III
 IV

 V
 VI
 VII
 Biopsy only

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery
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Thyroid surgery procedure
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Unique patient identifi er

Date of operation dd / mm / yyyy

Energy source used
 Monopolar diathermy
 Bipolar diathermy  Other

Other energy source used
 Bipolar scissors
 Harmonic scalpel
 Ligasure

 Lotus
 Gyrus
 Other

Details of other energy source

Nerve monitoring used  No  Yes

ET tube with integrated electrodes  No  Yes

Nerve monitoring method  Continuous  Intermittent

Monitor
 Medtronic NM
 Magstim  Other

Other monitor details

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery
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Unique patient identifi er

Date of operation dd / mm / yyyy

Thyroid pathology  Single pathology  Multiple pathologies

Primary thyroid pathology

 Colloid goitre
 Colloid adenoma
 Simple cyst
 Follicular adenoma
 Hurthle cell adenoma
 FTC
 Hurthle cell carcinoma
 PTC
 MTC

 Anaplastic
 Lymphoma
 Metastatic
 C-cell hyperplasia
 Graves’ disease
 Auto immune thyroiditis
 Other cancer
 Other

Details of other primary thyroid pathology

Thyroid malignancy resectable
 No
 Yes

  
 Unknown

T
 T0
 T1a

 T1b
 T2

 T3
 T4a

 T4b
 TX

N  N0  N1a  N1b  NX

M  M0  M1

TNM staging (version 7)
 Stage I
 Stage II
 Stage III

 Stage IVa
 Stage IVb
 Stage IVc

Was patient discussed at MDM 
after fi rst operation

 No
 Yes

Was patient discussed at MDM 
before fi rst operation

 No
 Yes

Side of this malignancy
 Left
 Right  Bilateral

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery
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Unique patient identifi er

Date of operation dd / mm / yyyy

Additional thyroid pathology

 Colloid goitre
 Colloid adenoma
 Simple cyst
 Follicular adenoma
 Hurthle cell adenoma
 FTC
 Hurthle cell carcinoma
 PTC
 MTC

 Anaplastic
 Lymphoma
 Metastatic
 C-cell hyperplasia
 Graves’ disease
 Auto immune thyroiditis
 Other cancer
 Other

Details of other additional
 thyroid pathology

Thyroid malignancy resectable
 No
 Yes

  
 Unknown

T
 T0
 T1a

 T1b
 T2

 T3
 T4a

 T4b
 TX

N  N0  N1a  N1b  NX

M  M0  M1

TNM staging (version 7)
 Stage I
 Stage II
 Stage III

 Stage IVa
 Stage IVb
 Stage IVc

Was patient discussed at MDM 
after fi rst operation

 No
 Yes

Was patient discussed at MDM 
before fi rst operation

 No
 Yes

Side of this malignancy
 Left
 Right  Bilateral

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery
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Unique patient identifi er

Date of operation dd / mm / yyyy

Re-operation for haemorrhage  No  Yes

Hypocalcaemia  No  Yes

Hypocalcaemia treatment given  No  Yes

Patient survival  Discharged alive  Died in hospital

Post-operative complications
 None
 MI
 DVT / PE

 Respiratory
 CVA
 Other

Date of discharge / death dd / mm / yyyy

Details of other complications

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery
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Unique patient identifi er

Date of operation dd / mm / yyyy

Patient lost to follow up 
within 6 / 12 after surgery

 No
 Yes

Is the patient taking calcium or Vitamin D 
to maintain normocalcaemia at 6 months

 No
 Yes

Date of follow up dd / mm / yyyy

Date of related re-admission dd / mm / yyyy

Date of fi rst post-op vocal cord check dd / mm / yyyy

Related re-admission  No  Yes

Voice change  No  Yes

Is the patient on T3 / T4  No  Yes

Vocal cord check
 Not done
 Normal  Abnormal

Side of vocal cord abnormality
 Left palsy alone
 Right palsy alone  Bilateral palsy

Outcome of abnormal (cord palsy) 
vocal cord check at 6 / 12: left

 Recovered
 Persistent  Pre-existing

Outcome of abnormal (cord palsy) 
vocal cord check at 6 / 12: right

 Recovered
 Persistent  Pre-existing

Patient comments

Database comments

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Thyroid surgery
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Thyroid follow up
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Unique patient identifi er

Date of birth dd / mm / yyyy

Gender  Male  Female

Dual-operating case
 No
 Yes (please complete the name of the second consultant)

Name of the principal operating surgeon

Name of the second operating surgeon

Hospital where the procedure was  
performed

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Parathyroid surgery
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Basic demographic data

All baseline data refer to the condition of the patient when they were originally 
diagnosed.
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Unique patient identifi er

Date of operation dd / mm / yyyy

Pre-op cord check  No  Yes

Nuclear medicine  Negative  Positive  Not done

Ultrasound  Negative  Positive  Not done

CT / MRI  Negative  Positive  Not done

PET  Negative  Positive  Not done

Venous sampling  Negative  Positive  Not done

Methylene blue  Negative  Positive  Not done

Gamma probe  Negative  Positive  Not done

Hyperparathyroidism  Primary  Renal

Primary hyperparathyroidism
 Sporadic
 MEN

 Familial HPT
 Carcinoma

Renal hyperparathyroidism
 Normocalcaemic
 Hypercalcaemic
 Medical Rx alone

 Dialysis
 Post-transplant

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Parathyroid surgery
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Initial registry data

Pre-operative parathyroid details
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Unique patient identifi er

Date of operation dd / mm / yyyy

Number of previous operations  One  Two  Three  Four

Location of tumour
 Eutopic
 Ectopic neck  Ectopic chest

Number of glands removed
 0
 1

 2
 3

 3.5
 4

Parathyroid procedure

Grade of principal surgeon

 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)
 BST

 Staff  grade
 Fellow
 Other

Grade of assistant surgeon

 None
 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)

 BST
 Staff  grade
 Fellow
 Other

Re-operation  No  Yes

Targeted approach  No  Yes

Converted to conventional  No  Yes

Converted to conventional  No  Yes

qPTH measured  No  Yes

Supernumary  No  Yes

Monitor
 Medtronic NM
 Magstim  Other

Nerve monitoring used  No  Yes

Other monitor details

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Parathyroid surgery
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Unique patient identifi er

Date of operation dd / mm / yyyy

Parathyroid discharge details

Re-operation for haemorrhage  No  Yes

Hypocalcaemia  No  Yes

Hypocalcaemia treatment given  No  Yes

Patient survival  Discharged alive  Died in hospital

Post-operative complications
 None
 MI
 DVT / PE

 Respiratory
 CVA
 Other

Date of discharge / death dd / mm / yyyy

Details of other complications

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Parathyroid surgery
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Unique patient identifi er

Date of operation dd / mm / yyyy

Parathyroid follow up

Patient lost to follow up 
within 6 / 12 after surgery

 No
 Yes

Is the patient taking calcium or Vitamin D 
to maintain normocalcaemia at 6 months

 No
 Yes

Date of follow up dd / mm / yyyy

Date of related re-admission dd / mm / yyyy

Date of fi rst post-op vocal cord check dd / mm / yyyy

Related re-admission  No  Yes

Persisting hypercalcaemia  No  Yes

Voice change  No  Yes

Vocal cord check
 Not done
 Normal  Abnormal

Side of vocal cord abnormality
 Left palsy alone
 Right palsy alone  Bilateral palsy

Outcome of abnormal (cord palsy) 
vocal cord check at 6 / 12: left

 Recovered
 Persistent  Pre-existing

Outcome of abnormal (cord palsy) 
vocal cord check at 6 / 12: right

 Recovered
 Persistent  Pre-existing

Patient comments

Database comments

Confi rmed parathyroid histopathology
 Adenoma
 Hyperplasia

 Cancer
 Uncertain

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Parathyroid surgery
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Unique patient identifi er

Date of birth dd / mm / yyyy

Gender  Male  Female

Dual-operating case
 No
 Yes (please complete the name of the second consultant)

Name of the principal operating surgeon

Name of the second operating surgeon

Hospital where the procedure was  
performed

Adrenal diagnosis

 Conn’s
 Cushing’s
 Phaeo
 Adenoma

 Carcinoma
 Metastasis
 Other

Details of other adrenal diagnosis

Adrenal anatomy
 Left
 Right

 Bilateral
 Extra-adrenal

MEN  No  Yes

Malignant  No  Yes

Maximum diameter by radiology mm

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Adrenal surgery
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Basic demographic data

All baseline data refer to the condition of the patient when they were originally 
diagnosed.

Initial registry data

Pre-operative adrenal details
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Unique patient identifi er

Date of operation dd / mm / yyyy

Grade of principal surgeon

 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)
 BST

 Staff  grade
 Fellow
 Other

Grade of assistant surgeon

 None
 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)

 BST
 Staff  grade
 Fellow
 Other

Adrenal operation type
 Open
 Laparoscopic  Converted

Adrenal operation approach  Trans-peritoneal  Posterior

Energy source used
 Monopolar diathermy
 Bipolar diathermy  Other

Other energy source used
 Bipolar scissors
 Harmonic scalpel
 Ligasure

 Lotus
 Gyrus
 Other

Details of other energy source

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Adrenal surgery
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Adrenal procedure
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Unique patient identifi er

Date of operation dd / mm / yyyy

Adrenal follow up

Patient lost to follow up 
within 6 / 12 after surgery

 No
 Yes

Date of follow up dd / mm / yyyy

Date of related re-admission dd / mm / yyyy

Related re-admission  No  Yes

Patient comments

Database comments

Adrenal discharge details

Re-operation for haemorrhage  No  Yes

Patient survival  Discharged alive  Died in hospital

Post-operative complications
 None
 MI
 DVT / PE

 Respiratory
 CVA
 Other

Date of discharge / death dd / mm / yyyy

Details of other complications

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Adrenal surgery
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Unique patient identifi er

Date of birth dd / mm / yyyy

Gender  Male  Female

Dual-operating case
 No
 Yes (please complete the name of the second consultant)

Name of the principal operating surgeon

Name of the second operating surgeon

Hospital where the procedure was  
performed

Pancreas diagnosis
 Insulinoma
 Ppoma
 Glucagonoma

 VIPoma
 Somatostatinoma
 Other

Details of other pancreas diagnosis

MEN  No  Yes

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Pancreas surgery

 

Powered by

Dendrite Clinical Systems

 
 

Baseline section; Page 1; Version 3.0 (10 Oct 2014 )

Basic demographic data

All baseline data refer to the condition of the patient when they were originally 
diagnosed.

Initial registry data

Pre-operative pancreas details
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Unique patient identifi er

Date of operation dd / mm / yyyy

Grade of principal surgeon

 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)
 BST

 Staff  grade
 Fellow
 Other

Grade of assistant surgeon

 None
 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)

 BST
 Staff  grade
 Fellow
 Other

Pancreas operation type
 Open
 Laparoscopic  Converted

Energy source used
 Monopolar diathermy
 Bipolar diathermy  Other

Other energy source used
 Bipolar scissors
 Harmonic scalpel
 Ligasure

 Lotus
 Gyrus
 Other

Details of other energy source

Pancreas procedure
 Enucleation
 Distal resection
 Right-sided pancreatectomy

 Total pancreatectomy
 Other

Pancreas discharge details

Re-operation for haemorrhage  No  Yes

Fistula  No  Yes

Pancreatitis  No  Yes

Patient survival  Discharged alive  Died in hospital

Post-operative complications
 None
 MI
 DVT / PE

 Respiratory
 CVA
 Other

Date of discharge / death dd / mm / yyyy

Details of other complications

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Pancreas surgery
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Unique patient identifi er

Date of operation dd / mm / yyyy

Pancreas follow up

Patient lost to follow up 
within 6 / 12 after surgery

 No
 Yes

Date of follow up dd / mm / yyyy

Date of related re-admission dd / mm / yyyy

Related re-admission  No  Yes

Patient comments

Database comments

The Bristish Association of Endocrine & Thyroid Surgeons
National database: Pancreas surgery
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Latest data from the UK Register of Endocrine & Thyroid Surgery

Auditing the outcomes of surgery has become increasingly important in recent years.

•	 The General Medical Council’s revalidation process is now in place, and requires surgeons to 
reflect on their results. In order to do so effectively, surgeons must first collect their outcome 
data, and have a national benchmark against which to compare their results.

•	 The Consultant Outcomes Publication programme, instituted by NHS England, continues to 
publish outcome data at individual surgeon and hospital level, in the public domain, helping 
to satisfy an increasing public demand for information on the results of surgery.

•	 As financial constraints increasingly influence strategic planning in the NHS, agencies 
which commission surgical services seek reassurance on the effectiveness of surgery, and 
may use audit information to direct patients to providers who can best demonstrate such 
effectiveness.

The British Association of Endocrine and Thyroid Surgeons has operated a Registry of its members’ surgical 
activity and outcomes for many years, and this latest, 5th report highlights many interesting findings arising 
from analysis of the audit data. The Association’s membership is to be congratulated on their contribution to an 
increasingly valuable resource, which should be of interest to a wide audience, not least surgeons themselves, 
and their current and future patients.

Mr David Chadwick
Director of Audit
The British Association of Endocrine & Thyroid Surgeons
Department of Endocrine Surgery
Nottingham University Hospitals
City Campus, Hucknall Road
Nottingham, NG5 1PB
United Kingdom

	phone	 +44 1159 691 169

	e-mail	 david.chadwick1@nhs.net

www.baets.co.uk
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