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Abstract

Purpose: Large loop excision of the 
transformation zone (LLETZ) is the 
procedure of choice for treating patients 
with suspected or confirmed cervical 
intraepithelial lesions. Since it has 
been established that smoking impairs 
wound healing, we wanted to determine 
if smoking increases the incidence of the 
most common complications that fol-
low the LLETZ procedure and how it 
affects their intensity and duration. 
Methods: We included 434 patients 
that underwent the LLETZ procedure 
between 1993 and 2015 in the Depart-
ment of Gynecology and Perinatology, 
University Medical Centre Maribor. 
Patients were asked to assess the inten-
sity and duration of abdominal pain, 
vaginal bleeding and vaginal discharge 
after the procedure, and to complete a 
questionnaire on a daily basis. Data ob-

Izvleček

Namen: Ekscizija transformacijske 
cone z zanko (LLETZ) je metoda izbo-
ra za zdravljenje žensk s potrjeno intrae-
pitelno cervikalno lezijo ali s sumom 
nanjo. Glede na spoznanja o tem, da 
kajenje zavira celjenje ran, smo želeli 
izvedeti, ali kajenje povečuje incidence 
najbolj pogostih zapletov po LLETZ 
posegu in kako vpliva na njihovo jakost 
in trajanje.
Metode: V raziskavo smo vključili 
434 bolnic, pri katerih smo v letih od 
1993 do 2015 na Kliniki za gineko-
logijo in perinatologijo Univerzitetne-
ga kliničnega centra Maribor naredili 
LLETZ. Pooperativno so bolnice iz-
poljevale vprašalnik, v katerem so oce-
njevale trajanje in intenziteto bolečin 
v spodnjem delu trebuha, krvavitve iz 
nožnice in izcedka iz nožnice. Tako do-
bljene podatke smo analizirali.
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Rezultati: V skupini je bilo 237 (54,6 %) kadilk in 197 
(45,4 %) nekadilk. Po LLETZ je 237 bolnic (54,6 %) poro-
čalo o izcedku iz nožnice, 193 (44,5 %) jih je imelo bolečine 
v spodnjem delu trebuha, 181 (41,7 %) pa jih je krvavelo. 
Pojavnost posameznega zapleta med kadilkami in nekadilka-
mi se ni značilno razlikovala, tudi trajanje in jakost izcedka 
in bolečin ne, več nekadilk kot kadilk je krvavitev opisalo kot 
močno. 
Zaklju~ek: Glede na rezultate naše raziskave kajenje ne 
povečuje incidence pooperativne vaginalne krvavitve, bolečin 
v spodnjem delu trebuha in vaginalnega izcedka po LLETZ. 
Bistveno tudi ne vpliva na njihove značilnosti in trajanje.

tained from the questionnaires were then analysed.
Results: The study group consisted of 237 (54.6%) smok-
ers and 197 (45.4%) non-smokers. After the LLETZ proce-
dure, 237 (54.6%) patients noted the occurrence of vaginal 
discharge, 193 (44.5%) lower abdominal pain, and 181 
(41.7%) vaginal bleeding. No significant difference was ob-
served in terms of the incidence of the observed events when 
comparing smokers and non-smokers. The duration and inten-
sity of vaginal discharge and pain were not significantly differ-
ent between the two groups. Non-smokers experienced bleeding 
that was more severe than smokers.
Conclusions: According to the results of our study, smoking 
did not increase the incidence of vaginal bleeding, vaginal 
discharge, and lower abdominal pain following the LLETZ 
procedure, nor did it crucially influence their duration and 
intensity.

INTRODUCTION

Large loop excision of the transformation zone 
(LLETZ) is the preferred procedure when cervical 
intraepithelial neoplasia (CIN) is suspected or con-
firmed (1, 2). LLETZ is a form of excisional treatment 
(Figure 1, 2). When compared to cold-knife conisa-
tion, LLETZ is faster, with less intraoperative bleed-
ing and a shorter hospital stay (3). The regeneration 
process in the uterine cervix after LLETZ depends 
upon the proportion of the excised volume and re-
maining cervical tissue and appears to be completed 
within 6 months (4, 5).  Wound healing is a well-reg-
ulated process that includes several phases. In physi-
ological circumstances, this process results in wound 
closure within several days or weeks (6). Smoking in-
terferes with the process of healing by causing delays 
that occur through numerous mechanisms, including 
decreased tissue oxygenation and aerobic metabolism, 
reduced inflammatory cell chemo-tactic responsive-
ness, migratory function and oxidative bactericidal 
mechanisms, reduced fibroblast proliferation and the 
down-regulation of collagen synthesis and deposition 
(7).
 Although LLETZ appears to be uncomplicated and 
an efficient procedure under local anaesthesia, some 

peri- or postoperative complications may follow (2, 
8-11). Most complications are minor and short-term, 
including secondary vaginal bleeding, lower abdomi-
nal pain and secondary infection with consequent 
vaginal discharge (1, 8, 12-14).
The aim of our study was to determine whether the 
healing process after LLETZ can be influenced by a 
patient’s smoking status.

MATERIALS AND METHODS

This retrospective study involved 434 patients who 
had been treated with the LLETZ procedure between 
1993 and 2015 at the University Medical Centre 
Maribor. CIN lesions were the most common indica-
tors for LLETZ in our study. 
All women underwent a detailed interview before 
LLETZ was performed. Historical data were collect-
ed via a standard questionnaire. Smoking status was 
defined by current smoking habits. Following the 
procedure, patients were asked to monitor the occur-
rence of pain, vaginal discharge or vaginal bleeding 
for the next 90 days. They were also asked to evaluate 
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the intensity of these symptoms on scale from 0 to 3 
(0 meaning no complication and 3 meaning severe 
symptoms).

Statistical analysis 

We used the x2 test to compare the occurrence of 
postoperative symptoms between smokers and non-

smokers, and the Student’s t-test to evaluate quantita-
tive parameters. A p < 0.05 was considered statisti-
cally significant.

RESULTS

Of the 434 patients who underwent the LLETZ 
procedure, there were 237 (54.6%) smokers and 

Figure 1. Large loop excision of transformation zone 
(LLETZ)

Figure 2. Cervix immediately after large loop excision 
of transformation zone ( LLETZ)

197 (45.4%) non-smokers. CIN was the indicator 
for LLETZ in 397 patients (91.5%). Others had the 
procedure because of repeatedly suspicious cervical 
smears. The median age of smokers was 32.6 ± 7.8 
years, while that of the non-smokers was 34.27 ± 8.8 
years.
Vaginal discharge was reported by 237 patients 
(54.6%), lower abdominal pain by 193 patients 
(44.5%), and vaginal bleeding by 181 (41.7%) pa-
tients. The frequencies of each complication were 
compared between the two groups of women (smok-
ers and non-smokers) by the x2 test. No statistically sig-
nificant differences were found between the groups 
(Table 1).  Comparisons of the durations of each com-
plication between the two groups showed no statisti-
cally significant difference in terms of the duration 
of pain, vaginal discharge, or postoperative bleeding 
(Table 2).
On average, the intensity of complications was mild. 
On  a scale from 0 to 3, the mean intensity of lower 
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abdominal pain was 0.61, of vaginal discharge was 
0.72, and the intensity of vaginal bleeding was 0.50. 
Grade 3 pain was experienced by only 2.5% of the en-
tire study group. Grade 3 vaginal discharge and bleed-
ing were experienced by 3.6% and 3.9% of patients, 
respectively. Comparisons of the intensities of lower 
abdominal pain and vaginal discharge showed no sta-
tistically significant differences in terms of smoking 
status. The intensity of bleeding was higher in non-
smokers (Table 3).

DISCUSSION

Excision of the transformation zone leaves a raw area 
on the cervix that can lead to infection after the pro-
cedure.  The incidence of infection following LLETZ 
is low, between 0.8 and 14.4%, but would probably be 
much higher if delayed bleeding and vaginal discharge 
are also included (15).
More than half of our patients reported no compli-
cations after the LLETZ procedure, and only 2 – 4 
% of women experienced severe complications. This 

Table 1: Comparison of incidence of complications after LLETZ between smokers 
and non-smokers

Symptom Smokers
(N = 237)

Non-smokers        
(N = 197) p

Pain 101 (42.6%) 92 (46.7%) 0.390

Vaginal discharge 127 (53.8%) 109 (55.3%) 0.716

Bleeding 91 (38.4%) 90 (45.7%) 0.125

Table 2: Duration of pain, vaginal discharge and bleeding 
after LLETZ (days ± SD) in smokers and non-smokers

Symptom Smokers Non-smokers       p

Pain 7.35 ± 17,11 5.73 ± 9,01 NS

Vaginal discharge 15. 93 ± 30.57 16.87 ± 24.19 NS

Bleeding 5.09 ± 10.33 5.69 ± 9.74 NS

Table 3: Intensity of pain, vaginal discharge and bleeding af-
ter LLETZ in smokers and non-smokers

Symptom Smokers Non-smokers       p

Pain 0.55 ± 0.84 0.67 ± 0.87 NS

Vaginal discharge 0.68 ± 0.89 0.75 ± 0.94 NS

Bleeding 0.38 ± 0.71 0.61 ± 0.95 p < 0.05

is in accordance with other stud-
ies, which found that the LLETZ 
procedure was safe and reliable 
(10, 11, 13, 16). The evaluation 
of complications in our study was 
graded by the patients themselves, 
which has the disadvantage of be-
ing subjective. Vaginal discharge, 
vaginal bleeding, and lower ab-
dominal pain after the procedure 
should be distinguished from reg-
ular menstruation, which women 
were instructed to mark separately 
in their notes. This could have led 
to some false results in our data, 
considering that some of the pa-
tients did not acknowledge this 
or distinguish complications from 
their menstrual period.
Prolonged vaginal discharge after 
LLETZ is not necessarily caused 
by infection. It can also appear 
due to the healing process or local 
oedema. According to Chamot et 
al., some form of vaginal discharge 
was noted by virtually all women 
(79% to 100%), with a duration of 
14 ± 4.6 days (17).  The duration 
of vaginal discharge was similar 
in our patients, but occurred less 
frequently, since it was observed 
by 54.6% of patients and lasted 
for 15.93 ± 30.57 days in smokers 
and 16.87 ± 24.19 days in non-

Klinična študija / Clinical study

43ACTA MEDICO–BIOTECHNICA
2019; 12 (1): 40–46



REFERENCES

1. Arko D, Dovnik A, Fokter Dovnik N, Takač I. A 
prospective study  of the correlation between in-
fection of the uterine cervix and secondary bleed-
ing after large loop excision of the transformation 
zone (LLETZ). Acta medico-biotechnica 2011; 
4(2): 45-50.  

2. Stasinou SM, Valasoulis G, Kyrgiou M, Malamou-
Mitsi V, Bilirakis E, Pappa L et al. Large Loop Ex-

cision of the Transformation Zone and Cervical 
Intraepithelial Neoplasia: A 22-Year Experience. 
Anticancer Res. 2012 Sep; 32(9): 4141-5. 

3. ElNashar, SA, Shazly SA, Hopkins MR, Bakkum−
Gomez NJ, Famuyide AO. Loop electrosurgical 
procedure instead of cold-knife conisation for cer-
vical intraepithelial neoplasia in women with unsat-
isfactory colposcopic examination: a systematic 
review and meta-analysis. J Low Genit Tract Dis. 

smokers. Lower abdominal pain was experienced by 
44.5% of our population with a duration of 5.7 days 
in non-smokers and 7.35 days in smokers. Such dura-
tions were longer than that reported by Adewole et 
al., who observed longer lasting pain or pain associ-
ated with the next menses in 67% of patients after 
LLETZ with a mean duration of 1-2 days (18). Delayed 
postoperative bleeding, lasting for 3 to 4 days on aver-
age, is common for uncomplicated LLETZ, since it is 
experienced by almost all women (17). In our study, 
only 41.7% of patients complained of vaginal bleed-
ing, but it lasted longer (5 days in smokers and 5.67 
days in non-smokers). The intensity of bleeding was 
higher in non-smokers. Six percent of non-smokers 
described their bleeding as grade 3, compared to only 
2.1% of smokers. The association between the exci-
sion of more than 20 mm of tissue and a greater risk 
for vaginal bleeding and infection following LLETZ 
was previously confirmed by Kietpeerakool and Sut-
thicon (2009) (13). Tobacco is a peripheral vasocon-
strictor, and nicotine increases platelet adhesiveness, 
raising the risk of micro-vascular occlusion and tissue 
ischemia, which can cause a delay in healing (19). 
In their systematic review, Pluvy et al. showed that 
smokers had an increased risk for surgical site infec-
tion and delayed healing with cutaneous necrosis in 
plastic surgery operations, but did not report on the 
postoperative bleeding pattern with regards to smok-
ing status (20).
The carcinogenic effect of smoking on the cervical 
mucosa has already been confirmed by many studies; 

smoking damages DNA, causes changes in cell pro-
liferation and weakens the local immune response 
(21-26).  Following infection with human papilloma 
viruses (HPV), the promotion of CIN progression has 
been associated with smoking (23, 26). Studies have 
showed that progression is dose-dependent and was in-
creased for women who smoked 20 or more cigarettes 
per day (13, 26). Because of the known influence that 
smoking has on wound healing through many differ-
ent mechanisms (7), we expected to find signs of im-
paired wound healing caused by LLETZ, such as pain, 
vaginal discharge, and bleeding. We failed to confirm 
any difference in the process of healing when compar-
ing smokers to non-smokers in terms of the incidence 
of symptoms, their duration and the intensity of low-
er abdominal pain, and vaginal discharge. Bleeding 
was more intense in non-smokers. There appears to 
be no connection between genital pathogens, HIV 
infection, Chlamydia trachomatis infection, and post-
LLETZ vaginal bleeding (13, 16, 28).  Further studies 
should be conducted to define why some women ex-
perience up to 40 days of postoperative vaginal bleed-
ing or discharge from the operating site, when in most 
cases, there is none or very little complication.
In conclusion, smokers have no greater risk for com-
plications, such as a higher occurrence of vaginal 
bleeding, vaginal discharge, or lower abdominal pain 
following the LLETZ procedure. When one of these 
complications occurs, it is mostly mild and short-last-
ing.

Klinična študija / Clinical study

4444 ACTA MEDICO–BIOTECHNICA
2019; 12 (1): 40–46



2017; 21: 129-36.
4. Papoutsis D, Rodolakis A, Sotiropoulou M, Ant-

saklis A. Regeneration process after cervical coni-
sation for cervical intraepithelial neoplasia. BJOG 
2012; 119: 678-84.

5. Song T, Seong SJ, Kim BG. Regeneration process 
after cervical conisation for cervical intraepithelial 
neoplasia. Obstet Gynecol 2016; 128: 1258-64.

6. Schreml S, Szeimies RM, Prantl L, Landthaler M, 
Babilas P. Wound healing in the 21th century. J 
Am Acad Dermatol 2010; 63: 866-81.

7. Sörensen LT. Wound healing and infection in 
surgery: the pathophysiological impact of smok-
ing, smoking cessation, and nicotin replacement 
therapy: a systematic review. Ann Surg 2012; 255: 
1069-79.  

8. Russomano F, Tristao MAP, Côrtes R, de Camar-
go MJ. A comparison between type 3 exscision of 
the transformation zone. BMC Women's Health. 
2015;15:12. 

9. The TOMBOLA (Trial Of Management of Bor-
derline and Other Low-grade Abnormal smears) 
Group. After-effects reported by women follow-
ing colposcopy, cervical biopsies and LLETZ: re-
sults from the TOMBOLA trial. BJOG 2009; 116: 
1506–14.

10. Chan KS, Kwok CW, Yu KM, Sin SY, Tang LC. A 
three-year review of treatment of cervical intraepi-
thelial neoplasia with large loop excision of the 
transformation zone. HKMJ 1997; 3:21-6.

11. Gazvani MR, Öztürk Ö. Large Loop Excision of the 
Transformation Zone: An Outpatient Procedure. 
Turk J Med Sci. 2001; 31:435-8.

12. Duesing N, Schwarz J, Choschzick M, Jaenicke F, 
Gieseking F, Issa R et al. Assessment of cervical 
intraepithelial neoplasia (CIN) with colposcopic bi-
opsy and efficacy of loop electrosurgical excision 
procedure (LEEP). Arch Gynecol Obstet. 2012; 
286: 1549-54. 

13. Sutthichon P, Kietpeerakool C. Perioperative 
Complications of an Outpatient Loop Electro-
surgical Excision Procedure: A Review of 857 
Consecutive Cases. Asian Pacific J Cancer Prev. 
2009; 10:351-354.

14. Dunn TS, Killoran K, Wolf D. Complications of out-
patient LLETZ procedures. J Reprod Med. 2004; 

49: 76-8. 
15. Kietpeerakool C, ChumworathayiB, Thinkhamrop 

J, Ussahgij B, Lumbiganon P. Antibiotics for the 
prevention after excision of the cervical transforma-
tion zone (Review). Cochrane Database of System-
atic Reviews 2017, Issue 1. Art. No.: CD009957.

16. Martin-Hirsch PP, Paraskevaidis E, Bryant A, Dick-
inson HO, Keep SL. Surgery for cervical intraepi-
thelial neoplasia. Cochrane Database Syst Rev. 
2010;(6):CD001318.   

17. Chamod E, Kristensen S, Stringer JSA, Mwana-
hamuntu MH. Are treatments for cervical precan-
cerous lesions in less developed coutries safe 
enough to promote scaling-up of cervical screen-
ing programs. A systematic review. BMC Wom-
en’s Health 2010; 10: 11.

18. Adewole IF, Babarinsa IA, Odeniyi GD. Cryother-
apy in the management of cervical intraepithelial 
neoplasia. Int J Gynecol Obstet 1998; 60: 69-70. 

19. Mishra A, Chaturvedi P, Datta S,  Sinukumar S,  
Joshi P,  A. Harmful effects of nicotine. Indian J 
Med Paediatr Oncol. 2015 Jan-Mar; 36: 24–31. 

20. Pluvy I, Panouill-res M, Garrido I, Pauchot J, Sab-
oye J, Chavoin JP, Tropet Y, Grolleau JL, Chaput 
B. Smoking and plastic surgery, part II. Clinical im-
plications: a systematic review with meta-analysis. 
Ann Chir Plast Esthet. 2015; 60:15-49.

21. Zhang Q, Xie W, Wang F, Li RH, Cui L, Wang H et 
al. Epidemiological Investigation and Risk Factors 
for Cervical Lesions: Cervical Cancer Screening 
Among Women in Rural Areas of Henan Province 
China. Med Sci Monit. 2016; 22: 1858-65.

22. Guillaud M, Buys TPH, Carraro A, Korbelik J, Fol-
len M, Scheurer M et al. Evaluation of HPV Infec-
tion and Smoking Status Impacts on Cell Prolifera-
tion in Epithelial Layers of Cervical Neoplasia. Liu 
X, ed. PLoS One 2014; 9: e107088. 

23. Acladious NN, Sutton C, Mandal D, Hopkins R, 
Zaklama M, Kitchener H. Persistant human papil-
lomavirus infection and smoking increase risk of 
failure of treatment of cervical intraepithelial neo-
plasia (CIN). Int J Cancer 2002; 98: 435–9. 

24. Rajeevan MS, Swan DC, Nisenbaum R,  Lee DR, 
Vernon SD, Ruffin MT et al. Epidemiologic and 
viral factors associated with cervical neoplasia in 
HPV-16-positive women. Int J Cancer. 2005. 115: 

Klinična študija / Clinical study

45ACTA MEDICO–BIOTECHNICA
2019; 12 (1): 40–46



114–20. 
25. Harris TG, Kulasingam SL, Kiviat NB, Mao C, 

Nicholas S, Feng, Q et al. Cigarette smoking, on-
cogenic human papillomavirus, Ki-67 antigen, and 
cervical intraepithelial neoplasia. Am J Epidemiol 
2004; 159.834-42. 

26. Kjellberg L, Hallmans G, Ăhren A-M,  Johansson 
R, Bergman F, Wadell G, Angström T et al. Smok-
ing, diet, pregnancy and oral contraceptive use as 
risk factors for cervical intra-epithelial neoplasia 
in relation to human papillomavirus infection. Br J 

Cancer 2000; 82: 1332-8. 
27. Collins S, Rollason TP, Young LS, Woodman CBJ. 

Cigarette smoking is an independent risk factor 
for cervical intraepithelial neoplasia in young wom-
en: A longitudinal study. Eur J Cancer 2010; 46: 
405-11. 

28. Arko D, Takac I. A prospective study of the cor-
relation between Chlamydia trachomatis infection 
and secondary bleeding following large loop exci-
sion of the transformation zone (LLETZ). Wien Klin 
Wochenschr. 2011;113 Suppl 3: 3:11-3. 

Klinična študija / Clinical study

4646 ACTA MEDICO–BIOTECHNICA
2019; 12 (1): 40–46


