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Abstract
Cervical excisional procedures stand as an important risk factor for preterm birth (PTB) in subsequent 

pregnancies in various articles in the medical literature. We performed an evidence-based review of the 
obstetrical outcomes succeeding excisional procedures for cervical dysplasia as follows: we reviewed 16 
studies published between 2015 and 2020 that assessed whether there is an association between excisional 
cervical procedures and unfavorable obstetrical outcomes. Nevertheless, there are several other aspects of the 
problem, taken into account as possibly responsible for increasing the risk of PTB, as the grade of the 
dysplasia, the effect of depth/length/volume of the excised cone specimen, prophylactic procedures for the 
prevention of PTB, age, interval conization-pregnancy. The majority of the authors suggested an association 
between excisional procedures and preterm birth or other obstetrical events. However, some of them did not 
find statistically significant data in order to strongly affirm a correlation between conization and PTB, or, 
on the contrary, disproved the given hypothesis. There is no consensus regarding cervical excisions as being 
an individual risk factor for PTB, therefore more studies need to be conducted in order to come to a strong, 
universal conclusion. 
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INTRODUCTION
More than 550,000 women all over the world are 

diagnosed with cervical cancer every year, according to 
World Health Organization [1]. The same organization 
states that, globally, cervical cancer is the fourth most 
common cancer in women and Romania has the high-
est incidence and mortality rate of cervical cancer in 
Europe [2,3]. In our country, cervical cancer is the sec-
ond most frequent cancer, after breast cancer [2]. Also, 
it is the most frequent diagnosed cancer in pregnant 
women [4]. 

The implementation of screening programs has led 
to a significant decrease in cervical cancer incidence 
[5], but on the other hand, due to the higher addressa-
bility of women to these programs, the incidence of 
premalignant lesions has risen [5], especially in young-
er, childbearing aged women [6]. 

Cervical intraepithelial neoplasia (CIN) is a prema-
lignant lesion characterized by abnormal proliferation 
of the parabasal cells induced by infection  with high-
risk human papilloma virus (hr-HPV) that could poten-
tially show progression to invasive carcinoma if left un-
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treated [7,8]. There are excisional procedures, such as 
large loop excision of the transformed zone (LLETZ), 
loop electrosurgical excision procedure (LEEP), needle 
excision of the transformation zone (TETZ) and cold 
knife conization (CKC) [6,7] and ablative procedures, 
such as cryotherapy [7]. Histologically, these premalig-
nant lesions could be classified as follows: low-grade 
squamous intraepithelial lesions (CIN1) and high-grade 
squamous intraepithelial lesions (CIN2 and CIN3) [9]. 
The aim of managing this condition is to both prevent 
possible progression to invasive cancer and avoid over-
treatment of lesions that could naturally regress [10]. 
Therefore, American Society for Colposcopy and Cervi-
cal Pathology (ASCCP) recommends observation for 
CIN1 and excisional treatment for CIN 2 and 3 (over ab-
lative procedures) [11]. 

There are several studies in medical literature that 
suggest, and even prove, the hypotheses that surgical 
procedures on the cervix may lead to adverse pregnan-
cy outcomes, including preterm birth, miscarriage [5], 
low birth weight [5,9,12,13]. These outcomes occur as 
a consequence of shorter length of the cervix during 
pregnancy after an excisional procedure, which leads 
to mechanical weakness [14,15], but also because of 
the immunomodulation related to HPV infection af-
fecting biochemical pathways to parturition [14], com-
promised integrity of the cervical stroma and collagen 
alterations, or changes in the vaginal flora associated 
with HPV infection [12].

Every year, almost 15 million babies are born pre-
term globally, which means almost 1 in 10 births are 
preterm [16]. Causes of preterm births are multiple, 
among which multiple pregnancies, infectious or 
chronic conditions (high blood pressure and diabetes), 
genetic influences or previous surgery on cervix [16].

A relatively common procedure performed in order 
to prevent premature labor is prophylactic cerclage, 
but the efficacy of this method is debatable [17]. 

RESULTS OF PREVIOUS STUDIES
In 2015, Miller et al. [18] published an article based 

on a four years cohort study, which proved that women 
who underwent cervical excisional procedures have an 
increased risk for preterm birth. They divided all wom-
en who met the inclusion criteria into three categories 
(patients with no history of dysplasia, with history of 
dysplasia, but no excisional procedures and women 
who had prior cervical procedures) and assessed the 
risk of PTB in each of these categories. They also stud-
ied whether history of dysplasia alone is associated 
with the risk of PTB. Hence, the frequency of PTB 
among patients in the first two categories was 6.4% 
and 6.5% respectively, whereas amongst patients with 
prior cervical procedures was 8.4%. Their main findings 

were that cervical dysplasia, in the absence of cervical 
procedures, does not increase the risk for PTB.

A Slovenian study conducted by Jancar et al. [5] and 
published in 2016 revealed a considerably higher risk 
for PTB in patients with history of excisional cervical 
procedures: 12.8% in women who had CKC, 8.2% in 
women who had LLETZ, whilst among patients with no 
history of excisional procedures the rate of PTB was 
only 4.1%. Another interesting fact observed by the 
Slovenian team was the increasing number of pregnan-
cies in women with history of conization. They put this 
on the account of postponement of reproduction and 
the introduction of National screening program for ear-
ly cancer detection in Slovenia.

Another study that claims a higher risk for PTB in 
women with prior cervical excisional procedures was 
led by a Norwegian team [13]. Their article published in 
2016, revealed an incidence of 9.7% PTB among wom-
en with history of cervical excisional procedures, com-
pared to only 5.3% in the group of patients with no 
previous treatment. Bjorge et al. also found an associa-
tion of the treatment for cervical dysplasia before preg-
nancy and spontaneous abortion: 0.5% in comparison 
to 0.2%.

The association between PTB and conisation is also 
supported by Heinonen et al. [9]. In their article 6.7% 
of women treated with LEEP and 5.2% of women with 
no history of LEEP delivered prematurely. They analyz-
ed the risk of preterm birth before and after the diag-
nosis of CIN1 and concluded that it is associated with 
LEEP itself rather than with the diagnosis of CIN. Due to 
the spontaneous regression rate and the growing risk 
for PTB, LEEP should be avoided as treatment for CIN1, 
especially in young patients. 

Although the majority of studies uphold the hy-
pothesis (that surgical procedures of the cervix in-
crease the risk of PTB, Liverani et al. [8] reported an 
incidence of only 2.4% preterm births in their study on 
501 women who underwent a LEEP procedure. These 
data were unexpectedly lower than their anticipation 
and lower than those previous reported data in the de-
veloped countries. 

Similarly, a retrospective study performed in Bel-
gium and published in 2017 [19], outlined no signifi-
cant difference concerning the risk of PTB between the 
group of women previously treated for cervical dyspla-
sia and those not treated (5% versus 3.3%). The Leu-
ven-2 study could not prove a considerable association 
between preterm birth and conization as opposed to 
the first one. 

Furthermore, Zebitay et al. [20] conducted a multi-
center trial study on a cohort of Turkish women who 
gave birth over a period of 7 years. In this study there 
was only one case of PTB which represented a rate of 
5%, while in the control group the incidence of PTB was 
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1.29%. There is a need to emphasize the additional risk 
factors for PTB that the woman in the study had: she 
had a previous premature delivery. Thereby, they con-
cluded that the significant number of term deliveries 
after conisation is due to the absence of additional risk 
factors for PTB.

In 2018, Wittmaack et al. [21] led a retrospective 
cohort study to assess whether cervical excisional pro-
cedures increase the risk of PTB. Their results prove 
this hypothesis: out of 505 women who underwent 
cervical procedures in the past, 31.3% delivered pre-
maturely, while in the group of patients with no history 
of conization or LEEP, 22.8% gave birth preterm. One of 
the possible explanations for preterm births after cer-
vical excisional procedures refers to the inflammatory 
response caused by the microbial pathogens which as-
cend through the cervix, response that leads to a re-
lease of prostaglandins and eventual cervical ripening 
and uterine contractions [22]. 

Another study conducted by Frega et al. [23] and 
published in 2018 evaluated the incidence of PTB 
among women with history of cervical excisional pro-
cedures. Out of 468 patients who got pregnant after 
conization, 9.4% delivered prematurely, a prevalence 
considered as very low by the authors. They also as-
sessed the impact of the dimensions of the cervical tis-
sue excised, as well as the effect of vaginal infections 
and their persistency on the pregnancy. The authors 
demonstrated that the depth and the volume of the 
excised tissue is directly related with the risk of PTB. In 
addition, vaginal infections and their persistency dur-
ing pregnancy after proper antibiotic therapy increases 
the risk of PTB, probably because of the alterations of 
the cervical mucus consequent to conizations, result-
ing in diminished antibacterial capacity and enabling 
the bacterial passage via cervix.

Papoutsis et al. [24] compared obstetric outcomes 
in women with history of LLETZ versus cold coagula-
tion. Although the difference was not notable con-
fronting the result between the previous mentioned 
categories (8.9% vs. 6.7%), it is significant when com-
paring the incidence of preterm births among the gen-
eral population with the incidence amongst women 
with history of cervical procedures (3.85% vs. 7.8%). 
The authors assessed, as well, the incidence of miscar-
riages and concluded an incidence of 8.89% overall 
miscarriages in general population versus 28% in wom-
en with previous cervical surgeries. 

In an article published in 2019, Ribaldone et al. [12] 
analyzed the association between excisional treatment 
for CIN and several obstetric outcomes (such as pre-
term birth, PROM or pPROM). The risk of PTB was sig-
nificantly higher among women with prior treatment 
for CIN: 33.13% vs. 6.6%, with an incidence of 88.68% 
late pre-term deliveries. Also, the risk of PROM was 

higher in women with history of cervical excisional pro-
cedures (40% versus 23.22%). In summary, their data 
confirmed the relationship between excisional treat-
ment for CIN and unfavorable obstetric outcomes (e.g., 
preterm birth, PROM).  

CORRELATION BETWEEN DIMENSION 
OF THE EXCISED CONE AND PRETERM 

BIRTH
Multiple studies evaluated the connection between 

the cone length or volume of the excised tissue and the 
risk of preterm birth. Therefore, in 2015, Liverani et al. 
[8] observed that all women in their study who deliv-
ered prematurely and underwent a conization had a
cone specimen of 15 mm length or more (3.9% had a
cone length of 15-19 mm versus 15.6% - minimum 20
mm length). Moreover, all cases of preterm birth were
reported in women with a cone volume of 2 cm3 or
more. Hence, they concluded that it has been shown
there is a direct relation between the depth and vol-
ume of the excised tissue and the risk of preterm birth
because the deeper and larger the cervical resection,
the greater the risk. Likewise, van Velthoven et al. [19]
stated that the risk of preterm birth is significantly
higher in case of a cervical excision deeper than 10 mm
compared with nontreated women (22.8% vs. 8.6%). At 
the same time, Frega et al. [23] found a correlation be-
tween the risk of preterm birth and the cone specimen
length. The authors observed a considerably high rate
of preterm births in women with higher dimensions of
the excised cervical tissue. Ribaldone et al. [12] found a
rate of preterm birth of 33.13% among women treated
with conization before birth and also observed that the
risk of PTB rises with a cone depth of minimum 14 mm.
Besides, the rate increases by 0.3% with every mm of
removed cervical tissue.

AGE: ARE YOUNGER PATIENTS MORE 
SUSCEPTIBLE TO PRETERM BIRTH?
Chevreau et al. [25] had a different and interesting 

approach on this thesis, which is dividing women who 
underwent cervical conization in two groups, by age 
(under the age of 25 and older than 25 years), and then 
evaluating the risk of undesirable obstetrical events in 
each group. It is intriguing that the differences, in terms 
of total number of obstetrical events or late miscar-
riage, were not significant, but there was a considera-
ble disparity regarding these events under 26 WA, as 
follows: 19% rate of obstetrical events under 26 weeks 
of amenorrhea (WA) in women under 25 years old ver-
sus 4.1% in women older than 25 and 19% incidence of 
preterm labor in women under 25 years old versus 0% 
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in the second group. The authors associated this find-
ing with a lower adherence to medical investigations 
after cervical excisional procedures in case of younger 
women. The most important process to be incriminat-
ed in this issue seems to be cervical incompetence. In 
2013, D’Agostini et al. [26] pointed out that female cer-
vix is a growing organ and thus, surgically intervening 
on an immature cervix could lead to a definitive alter-
ing of the growing process, leading further to cervical 
incompetence. All things considered, Chevreau [25] 
stated that young women with CIN should better be 
treated conservatively, with the proviso that they sub-
mit to a meticulous program of medical investigations.

TIME INTERVAL FROM CERVICAL 
CONIZATION: WHEN WILL BE SAFE A 

FUTURE PREGNANCY?
Van Velthoven et al. [19] reported a higher and in-

creasing risk for preterm birth in case of an early preg-
nancy, mainly if it is 2-3 months apart from the cervical 
excisional procedure. Their study revealed a predispo-
sition to higher risk of PTB in the event of a pregnancy 
sooner than 12 months from the conization compared 
to more than 12 months. One possible explanation 
could be the vulnerability of the cervix caused by the 
structural changes during the regeneration process af-
ter the excisional procedure, vulnerability that might 
lead to a weak capability of the cervix to support a 
pregnancy. On the other hand, Papoutsis et al. [24] re-
ported a higher risk of early miscarriages in the first 17 
months from the conization. They found evidence that 
during the first 3 to 6 months from the cervical proce-
dures, the cervix is under a complex process of histo-
logical, immunological and biochemical changes. A 
more recent study conducted by Zhang et al. [6] stated 
a safe interval LEEP-pregnancy of 6 months and 
CKC-pregnancy of 9 months. They observed no differ-
ence in the pre-operation cervical length compared to 
9 months after CKC procedure, respectively to 6 and 9 
months after LEEP.

CERCLAGE: DOES IT REALLY PREVENT 
PTB IN WOMEN WHO UNDERWENT 

CONIZATION?
Even more intriguing findings came out in several 

studies concerning methods to prevent preterm birth. 
In 2016, Kindinger et al. [14] studied the effects of cer-
vical cerclage of different suture material on the risk of 
PTB. Their study revealed a rate of PTB of 10%, mean-
ing 70 out of 725 women, and 34% out of these 70 
women delivered prematurely despite of cervical cer-
clage.  As previously mentioned, the authors compared 

different suture materials and it appeared that among 
patients who received braided cerclage the rate of PTB 
was significantly higher than in the group of women re-
ceiving monofilament cerclage (40% vs. 15%). They re-
lated the deficiency of cerclage success to the idea that 
the cerclage thread is a “foreign” material and thus, it 
may cause alterations of the vaginal flora and the local 
immune system. This was the first study to emphasize 
the advantages of monofilament cerclage in women 
with history of conization and its beneficial role con-
cerning PTB prevention. To sum up, Kindinger et al con-
cluded that using a monofilament suture for cervical 
cerclage successfully diminishes the risk of preterm 
birth, as opposed to braided suture.

Later on, Cho et al. [17] concluded in their article 
published in 2018 that prophylactic cervical cerclage in 
women with history of conization is not mandatory. 
This Korean study did not find any advantage of the 
cerclage, on the contrary, the rate of PTB among wom-
en with cerclage was higher than in the group of wom-
en without cerclage (10.56% vs. 4.27%). The connec-
tion between the presence of the cerclage and the 
inflammatory response of the cervix, is stipulated too 
in this study as the main cause of the high risk of pre-
term birth. The authors explained that based on their 
results, cerclage should be taken into account in wom-
en who have additional risk factors for preterm birth 
besides history of conization.

Not lastly, Zhang et al. [6] found the use prophylac-
tic cerclage amongst women who underwent cervical 
excisional procedures as controversial. In this study, 
the authors proceeded to insert the prophylactic cer-
clage in the group of patients who underwent CKC, dur-
ing the same surgical time in order to stimulate cervical 
growth. Their results needed though more cases to 
state a valid conclusion.

CIN TREATMENT IN PREGNANT WOMEN: 
IS IT POSSIBLE?

One of the most provoking studies was conducted 
by Siegler et al. [27] and referred to the possibility of 
treating CIN2/3 during the first trimester of pregnancy. 
They encouraged a change of recommendations tar-
geting women diagnosed with CIN during pregnancy. In 
this study were observed 93 women with CIN2/3 divid-
ed in two groups: the observation group, consisting of 
50 women treated conservatively, and the intervention 
group, comprising 43 women who were exposed to 
LEEP during the first 15 weeks of pregnancy. There 
were 37 women who continued with their pregnancy 
after the LEEP procedure; out of these 37 women, 2 
have delivered preterm (at 34 and 36 weeks) and 1 ex-
perienced miscarriage at 10 weeks. The authors en-
courage treatment of CIN diagnosed during pregnancy 
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relying on the fact that cervical intraepithelial neopla-
sia could progress to invasive cancer during pregnancy. 
On the other hand, they also highlighted the idea that 
untreated women will not return for further investiga-
tion and treatment after delivery. In conclusion, Siegler 
et al. find necessary to be taken into account LEEP dur-
ing the first trimester of pregnancy, in women older 
than 25. In addition, the authors suggest that any delay 
in diagnosing early or minimally invasive cervical can-
cer during pregnancy could lead to an invasive cancer 
and so the need of a radical hysterectomy. 

CONCLUSIONS

It remains clear that the hypothesis according to 
which prior cervical excisional procedures poses as a 
risk factor for preterm birth rests still an important 
food for thought. We observed there are several mech-
anisms incriminated as responsible for preterm birth 

among women with history of cervical operations by 
the majority of authors. Therefore, remodeling of the 
cervical structure, ascension of microbial pathogens 
through the cervical canal and prostaglandin release 
caused by the inflammatory response leading to uter-
ine contractions, alteration of the mucus barrier result-
ing in diminished antibacterial capacity and enabling 
the bacterial passage via cervix, represent the core of 
the preterm birth occurrence.

Nonetheless, previous studies did not come to an 
exclusive conclusion, some pleading in favor of conisa-
tion as being a certain risk factor for PTB, others against 
this idea, most certainly because of the different popu-
lation groups examined, their different way of life and 
culture, the differences concerning medical follow-up 
or indications/contraindications in different states, or 
the extent of the studies. As a consequence, more 
studies, preferably prospective studies must be con-
ducted, on significant lots of patients. 
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