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Introduction
Premature birth causes high rates of neonatal mortality and 

morbidity. Preterm birth is a global problem; with a prevalence of 
8 to 12%. There are multiple causes of preterm birth. Inflammation 
has been implicated in the mechanisms responsible for preterm and 
term delivery. Out of all of the suspected causes of preterm labour, 
inflammation and/or infection is the only pathological process for 
which both a link with preterm birth has been established and a 
molecular pathophysiology defined.1,2 Inflammation has also been 
implicated in the mechanism of spontaneous delivery at term. 
Most cases of histological chorioamnionitis and histopathological 
inflammation, both in preterm and term labour, are sub-clinical 
in nature. One recent study has shown that women with PPROM 
before 27 weeks have a 9% recurrence risk of early PPROM and a 
risk of 35% of having a preterm delivery in a subsequent pregnancy.3 
Mild hypothermia decreases inflammatory responses in both brain 
inflammation and stroke, implicating a direct anti-inflammatory effect 
of cooling.

The hypothesis
This is a theoretical paper. There is no study in the literature so far 

that suggests this hypothesis. This hypothesis has never been reported 
to date. In order to support this hypothesis, before embarking on a 
human study, animal studies should be consideredas proof of principle 
study.

Aim

To design a device to cool the cervix below the body temperature 
(33-34°C) and to reduce the risk of preterm birth. The group of 
patients who are high risk for preterm birth, symptomatic for preterm 
birth and/or fFN positive will be included and will be grouped into 
two. The device will be applied/placed on group1 to cool the cervix 
and group2 will be the control group. I don’t have an established 
idea yet on achieving mild hypothermia on the cervix but I believe 
we could design a device that will circulate liquid ice to achieve 
the targeted temperature around 33-34°C and vagina will be able to 
hold the device in place. Mild hypothermia decreases inflammatory 

responses in both brain inflammation and stroke, implicating a direct 
anti-inflammatory effect of cooling.

Discussion
Cervical cerclage is commonly used in the management of 

women considered to be at high risk of spontaneous preterm birth 
and second-trimester loss. Insertion is dictated by factors such 
as uterine anomalies, multiple pregnancies, a history of cervical 
trauma and cervical shortening diagnosed on transvaginal ultrasound 
examination. However, its efficacy and use in these different groups 
is very controversial because there is contradiction in the results 
of individual studies and meta-analyses.4 Several large trials and 
systematic reviews have shown progestogens to be effective in 
preventing or delaying preterm birth in selected high risk women with 
a singleton pregnancy, including those with previous preterm birth 
or a short cervix. Although an improvement in short term neonatal 
outcomes has been shown in some trials these have not consistently 
been confirmed in meta-analyses. Additionally data on longer term 
outcomes is limited to a single trial where no difference in outcomes 
was demonstrated at four years of age of the child, despite those in 
the “progesterone” group having a lower incidence of preterm birth.5

Enzymes are very efficient catalysts for biochemical reactions. 
They speed up reactions by providing an alternative reaction pathway 
of lower activation energy. As the temperature rises, reacting molecules 
have more and more kinetic energy. This increases the chances of 
a successful collision and so the rate increases. There is a certain 
temperature at which an enzymes catalytic activity is at its greatest. 
This optimal temperature is usually around human body temperature 
(37.5°C) for the enzymes in human cells. Above this temperature the 
enzyme structure begins to break down since at higher temperatures 
intra and intermolecular bonds are broken as the enzyme molecules 
gain even more kinetic energy.

Every enzyme has a temperature range of optimum activity. Outside 
the temperature range the enzyme is rendered inactive and is said to be 
totally inhibited. This occurs because as the temperature changes this 
supplies enough energy to break some of the intra molecular attraction 
between polar groups (hydrogen bonding, dipole-dipole attractions) 
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Abstract

Premature birth causes high rates of neonatal mortality and morbidity. Preterm birth is 
a global problem; with a prevalence of 8 to 12%. My hypothesis; “cooling the cervix 
below the body temperature may help to reduce preterm birth by its anti-inflammatory 
effect”. There is no study in the literature so far that suggests this hypothesis. Out of 
all of the suspected causes of preterm labour, inflammation and/or infection are the 
only pathological process for which both a link with preterm birth has been established 
and a molecular pathophysiology defined. Inflammation has been implicated in the 
mechanisms responsible for preterm and term parturition, as well as fetal injury. Mild 
hypothermia decreases inflammatory responses in both brain inflammation and stroke, 
implicating a direct anti-inflammatory effect of cooling. It is essential that before 
embarking on a human study, animal studies should be done to support this hypothesis. 
If my hypothesis is true this may improve neonatal outcome by reducing neonatal 
death and major morbidity.
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as well as the hydrophobic forces between non-polar groups within 
the protein structure. When these forces are disturbed and changed, 
this causes a change in the secondary and tertiary levels of protein 
structure, and the active site is altered in its catalyze. Most enzymes 
(and there are hundreds within the human organism) within the human 
cells will shut down at a body temperature below a certain value 
which varies according to each individual. This can happen if body 
temperature gets too low (hypothermia) or too high (hyperthermia).

Mild hypothermia decreases inflammatory responses in both brain 
inflammation and stroke, implicating a direct anti-inflammatory effect 
of cooling. Therapeutic hypothermia (TH) is nowadays one of the 
most important methods of neuroprotection. The events that occur 
after an episode of ischemia are many and hypothermia can affect 
different steps of this cascade. The mechanisms of action of TH are 
varied and the possible explanation for the benefits of this therapy is 
probably the multiple mechanisms of action blocking the cascade of 
ischemia on many levels. TH can affect many metabolic pathways, 
reactions of inflammation, apoptosis processes, and promote neuronal 
integrity. To know the mechanisms of action of TH will allow a 
better understanding about the indications for this therapy and the 
possibility of searching for other therapies when used in conjunction 
with hypothermia will provide a therapeutic synergistic effect.6

There is some evidence that hypothermia induces an anti-
inflamatory cytokine profile, inhibits the formation of nitric oxide 
during endotoxemia and neutrophil aggregation in the rat. Also 
hypothermia attenuates endotoxin induced over expression of nitric 
oxide in rat lungs.7

Along with free radicals production, after an ischemic insult, 
inflammatory mechanisms emerge and may last hours to several days. 
This is a normal physiological response; there are cytokines that have 
been shown to be protective and other cytokines that are deleterious 
such as TNF-alpha and IL-1Beta.8 Hypothermia decreases the 
production of inflammatory cytokines, leukotrienes, and inflammatory 
cells function such as macrophages.9 Moderate hypothermia delays 
the induction of proinflammatory cytokines in human peripheral 
blood mononuclear cells.10

A recent study compared the effects of mild and moderate 
hypothermia on endotoxemia in rats. Study showed that moderate 
hypothermia, in contrast to normothermia and deep hypothermia, 
produced anti-inflammatory effects, including reduction of leukocyte 
mobilization and inhibition of TNF-α production during cardiac 
surgery. Also both moderate and mild hypothermia improved 
mortality rates and attenuated endotoxin-induced changes, including 
attenuation of TNF-α, IL-6, and NOx production.11

Consequences of the hypothesis
It is essential that before embarking on a human study, animal 

studies should be consideredas proof of principle study to support this 
hypothesis. If my hypothesis is true, it will improve obstetric outcome 
by lengthening pregnancy and thus reducing the incidence of preterm 
delivery (before 34 weeks gestation), improve neonatal outcome by 
reducing major morbidity and death, improve childhood cognitive and 
neurological outcome.
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