
Introduction

Most cervical intraepithelial neoplasia (CIN) requires

Type 1 excision commonly by loop electrosurgical exci-

sion procedure (LEEP) or ablation of fully visible lesions

where invasion has been excluded. However some require

Type 3 excision to ensure adequate histological assess-

ment and treatment. These include CIN2/3 with a Type 3

transformation zone (TZ), adenocarcinona in situ (AIS)

and micro-invasive cervical cancer. Cold knife cone

biopsy, while avoiding hysterectomy, is associated with

hemorrhage, infection, and cervical stenosis [1]. Newer

techniques such as needle excision of the transformation

zone (NETZ) combine practicalities of LEEP with surgi-

cal precision of cold knife excisions. The procedure uses

a heated tungsten wire to excise the TZ and any bleeding

points from the excision crater are coagulated. However

reports on rates of complications from NETZ are limited.

The present authors aimed to measure the rates of com-

plications following NETZ from a geographically defined

population.

Materials and Methods

The present study design was a retrospective review of a case

series from a single center providing a centralized colposcopy

service to the geographical population of the north-east of Scot-

land and Northern Isles for women referred with abnormal cer-

vical cytology from the national cervical screening programme.

Inclusion criteria were women who had NETZ between 2006-

2013. Anyone not receiving NETZ was excluded. Cases were

identified from a centralized pathology computer-based system

and colposcopy and hospital case notes reviewed for data ex-

traction. The acquired data was entered into Statistical Package

for Social Sciences (SPSSC) Version 21 [2] for statistical analy-

sis. Primary outcomes were short/long term complications as-

sociated with NETZ. Secondary outcomes included hyster-

ectomy rate post-NETZ.

Results

The authors identified 105 women who had NETZ be-

tween 2006-2013. Mean age was 34.3 (range 23-58)

years; 17.1% (n=18) had pre-existing medical conditions;

most commonly diabetes, hypertension, and endometrio-

sis and 57.1% (n=60) had treatment under general anes-

thetic and 42.9% (n=45) under local anesthetic in an

outpatient clinic. The most common indications for gen-

eral anesthetic were patient anxiety, patient request, or

technical/access difficulties related to previous treatment.

Indications for NETZ and the type of TZ using the IFCPC

terminology [3] are given in Table 1.

Total complication rate was 22.9% (n=24) and these are

listed in Table 2. Both hysterectomies were for secondary

hemorrhage; in the analysis, this was counted as one com-

plication when calculating total complication rate per

woman. 61% (n=64) had previous excisional treatment

and of these, the complication rate was 26.6% (17/64)
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compared with 17% (7/41) (p = 0.259) when NETZ was

the first treatment. 21 women had a reported hemorrhage

when defined as blood loss > 300 ml. In 13 cases, this was

primary but all had a blood loss < 500 ml. Management

included further diathermy (5), cervical sutures (3), and

vaginal packing (13). There were 8 cases of secondary

hemorrhage (7-21 days post NETZ). All 8 had a blood

loss of > 500 ml.

Management involved diathermy (6), cervical sutures

(2), vaginal packing (6), antibiotics (6), and blood trans-

fusion (2). This includes the two cases requiring an emer-

gency hysterectomy with blood transfusion. 1 was a case

with extensive endometriosis including cervical and vagi-

nal disease with cytology and biopsy suggesting cervical

squamous cell cancer. The second was a 53-year-old on

warfarin for atrial fibrillation. 19 of 21 cases (90.5%) of

hemorrhage occurred with excision depth > 20 mm (Table

3). This did not reach statistical significance.

There were 3 recognized cases of cervical stenosis; 2

presented as a hematometra with pain and amenorrhea 6

to 12 months post-NETZ. The third was diagnosed dur-

ing investigations for primary infertility one-year post

NETZ. Hysterectomy rate post NETZ was 23.8% (n=25).

23 cases were for persistent CIN2/3 or AIS. 21 hysterec-

tomies (84%) occurred following an excision depth < 20

mm and 4 (16%) after NETZ to an excision depth > 20

mm. Women with a NETZ < 20 mm were statistically

more likely to require a hysterectomy for persistent dis-

ease (p = 0.035).

Discussion

The present study shows a similar complication rate of

NETZ (22.9%) to those previously published for cold

knife cone biopsy (24%) [1]. Hemorrhage complicated

20% of all NETZ cases with 13 cases (12.4%) having a

blood loss > 300 ml but only 8 (7.6%) > 500ml. With this

definition of hemorrhage, the overall complication rate

was 7.6%. In Sadek’s NETZ prospective study, mean

blood loss was recorded as 12.5 ± 9.4 ml [4]. 

The present higher complication rate may relate to 61%

of cases having a previous excision resulting in less resid-

ual cervix and increased bleeding from descending

branches of the uterine arteries and 21.9% of all NETZ

cases required hysterectomy for persistent disease. In

Sadek’s study, 94.8% of patients had no further treatment

and no late complications after 5 years follow-up [4]. The

present authors identified three cases of cervical stenosis

presenting up to one year post treatment.

The present study included a higher risk population re-

quiring repeat treatment for residual disease and/or Type

3 TZ. In Sadek’s study, only CIN cases were included [4].

The present authors included cases of AIS and cancer. The

present population was older; the mean age being 34.3

years vs. 26 years. These factors may have contributed to

the higher complication rate.

The present authors found an excision depth > 20 mm

increased the risk of hemorrhage, but reduced the risk of

hysterectomy for residual disease. Further data is required

to establish optimum excision depth with minimum risk of

complications without compromising efficacy. However,

women need to be counseled regarding these risks prior to

NETZ and discussion needs to include other risk factors

like previous surgery, anticoagulation or suspected can-

cer.

It appears that not only does primary NETZ have a

higher complication rate (17%) than primary LEEP (4%)

[5], but performing NETZ after a previous excision also

has a higher complication rate (26.6%) than that reported

for LEEP (1%) [6]. This may relate to under-reporting of

NETZ complications [7]. A recent randomised controlled

trial shows that NETZ takes longer and has greater blood

loss than LEEP, but with no difference in excision mar-

gin involvement [8]. These women either had a Type 3 TZ

or AIS. The authors did suggest that not all colposcopists

were familiar with the NETZ technique in this trial, but it

does show when LEEP is performed correctly, Type 3 ex-

cision can be undertaken for endocervical disease. In the

Table 1. — Clinical indication for performing NETZ by
type of transformation zone recorded at colposcopy.
Indication TZ type Total

1 2 3

Incompletely excised HGCIN 8 7 23 38

Primary treatment for HGCIN 4 13 19 36

Cervical cancer 1A/1B 0 0 2 2

Incompletely excised CGIN 0 2 15 17

Primary treatment for CGIN 0 0 6 6

Total 12 22 65 99

Table 2. — Complications recorded in colposcopy or hos-
pital records following NETZ.
Complication n (%)

Primary hemorrhage 13 (12.4)

Secondary hemorrhage 8 (7.6)

Emergency hysterectomy 2 (1.9)

Cervical stenosis 3 (2.9)

Table 3. — Cervical damage determined by hemorrhage
or stenosis associated with NETZ and the measured depth
of excision of NETZ specimen.
Complication TZ depth of excision in mm (n)

< 10 11-20 21-30

Primary hemorrhage 0 1 12

Secondary hemorrhage 0 1 7

Cervical stenosis 0 2 1
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Russomano et al. study [8], no participant in the NETZ

group had a blood loss > 100 ml. However blood loss was

estimated visually and may have led to underestimations,

whereas in the present study, blood loss was measured ob-

jectively by weighing swabs.

It appears that NETZ has a complication rate compara-

ble to cold knife. The present authors took a stringent def-

inition of primary haemorrhage; with a definition of blood

loss > 500ml, the present complication rate would be

halved, which compares favourably to cold knife cone

biopsy but not as low as reported by Russomano et al. [8].

All secondary haemorrhage cases were associated with in-

fection. Wound care for higher risk cases, may require fur-

ther attention, for example diathermy settings or cervical

suture insertion. Perhaps injection of prophylactic antibi-

otics into the cervix crater post-procedure is a potential

approach [9]. Further research is required to determine

optimal approach to reduce this risk with a deep excision

crater.

Strengths of the present study include a large popula-

tion size and up to 7 years of follow up. Due to the geog-

raphy of the present region and a stable population, the

authors were unlikely to miss complications requiring

hospital admission. A limitation is that minor complica-

tions may have been treated in primary care and not

recorded in hospital notes. Such after-effects also occur

following LEEP but are under-reported [8]. Although the

maximum follow-up was 7 years, mean follow-up was

five (range 3-7) years.

Conclusions

The present findings are significant in light of data lack-

ing regarding complications. There do appear to be sig-

nificant complications associated with NETZ especially

when cases are not carefully selected based on previous

treatment(s). The data from the present study will be use-

ful in counseling before NETZ.
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