Hormones in ovulation: LH surge, estrogen, progesterone, and fertile window
timing

The menstrual cycle as a coordinated endocrine system

The ovulatory menstrual cycle is usually described in phases: follicular,
ovulatory, and luteal. Underneath those labels is a dynamic feedback system
involving the hypothalamus, pituitary gland, ovaries, endometrium, cervix, and
fallopian tubes. The hypothalamus releases gonadotropin-releasing hormone in
pulses, which stimulates the pituitary to secrete follicle-stimulating hormone
and luteinizing hormone. These gonadotropins act on ovarian follicles, which
produce estradiol and later progesterone.

In the early follicular phase, follicle-stimulating hormone supports

recruitment and growth of ovarian follicles. As one follicle becomes dominant,
its granulosa cells produce increasing estradiol. This estradiol does several
clinically relevant things: it promotes endometrial proliferation, changes
cervical mucus toward a sperm-friendly consistency, and signals back to the
brain and pituitary. At lower and moderate levels, estradiol tends to suppress
further gonadotropin release through negative feedback. When estradiol is high
and sustained, the feedback relationship changes.

That switch is central to ovulation. A sufficiently mature dominant follicle



produces sustained high estradiol, which contributes to positive feedback at
the hypothalamic-pituitary level. This leads to the midcycle luteinizing
hormone surge, the key hormonal event that initiates final steps toward
ovulation.

Estrogen: the late-follicular signal of follicle readiness

Estradiol, the main biologically active estrogen of the ovulatory cycle, rises
progressively as the dominant follicle matures. In practical terms, rising
estrogen is the body’s signal that a follicle is approaching readiness. It is
also the hormone behind many observable fertile signs.

High estradiol increases the quantity and changes the structure of . Around

peak fertility, mucus often becomes clearer, more slippery, and stretchier
because estrogen alters water content and glycoprotein organization. This
creates a more hospitable environment for sperm transport and survival. Readers
who track physical signs may notice that the best-quality mucus often appears
before ]] rather than after it, because estrogen peaks before the egg is

released. For a deeper look at this sign, the phrase cervical mucus changes is

a natural place to connect hormone physiology with daily observations.

Estradiol also promotes proliferation of the endometrium, thickening the
uterine lining in preparation for a possible embryo. However, estrogen alone
does not create the fully receptive luteal-phase endometrium. That
transformation requires progesterone after .

Mechanistically, estrogen’s role in the LH surge is more nuanced than simply
saying "estrogen causes LH." Sustained estradiol exposure changes hypothalamic
and pituitary responsiveness and is associated with progesterone receptor
synthesis in neuroendocrine tissues. Experimental and human physiology data
support the concept that estrogen-induced progesterone signaling helps create
the conditions for the surge. In other words, the pre-ovulatory endocrine

system is already integrating estrogen and progesterone pathways before the
corpus luteum becomes the dominant progesterone source.

The LH surge: the hormonal trigger for ovulation

Luteinizing hormone is secreted by the anterior pituitary. During most of the



cycle, LH is present in pulses. At midcycle, sustained high estradiol and
related neuroendocrine changes produce the LH surge, a marked rise in
circulating LH. This surge is the immediate trigger for final oocyte
maturation, resumption of meiosis, enzymatic weakening of the follicle wall,
and eventual follicular rupture.

generally occurs about 24-36 hours after the onset of the LH surge, though
individual timing can vary. If LH is measured by urine predictor kits, the
detected rise may lag behind the initial blood LH increase, and the timing of a
positive test does not pinpoint the exact hour of . It is best understood as a
useful marker that is likely approaching.

Several practical points follow from this physiology:

A usually indicates that the is open and that intercourse or insemination

timing is relevant soon, if pregnancy is desired.

An LH surge suggests the body is attempting , but it does not absolutely prove
that follicle rupture occurred.

Some people, especially those with polycystic ovary syndrome or irregular
cycles, may have elevated baseline LH or multiple LH rises before , making test
interpretation more difficult.

Blood tests, ultrasound follicle tracking, and luteal progesterone assessment
may be used clinically when confirmation is needed.

This distinction can reduce anxiety. A test strip is a tool, not a verdict. If
results are confusing, a clinician can help interpret them in the context of ,
symptoms, medications, and reproductive goals.

Progesterone before and after ovulation

Progesterone is commonly thought of as the hormone that rises after , and that
is broadly correct. After the follicle ruptures, the remaining follicular cells
luteinize to form the corpus luteum, which secretes progesterone and some
estradiol. Progesterone shifts the endometrium from a proliferative to a
secretory state, supporting conditions needed for implantation if fertilization
occurs.

Progesterone also affects the cervix and thermoregulation. After , cervical



mucus typically becomes thicker and less penetrable to sperm. Basal body
temperature rises slightly because progesterone has a thermogenic effect at the
hypothalamus. This temperature shift can help confirm that ovulation likely
occurred, but it appears after the have already passed, so it is less useful

for predicting the in real time.

Progesterone also has a pre-ovulatory role that is sometimes underappreciated.
Research indicates that estrogen-induced progesterone receptor synthesis in the
hypothalamus is involved in the generation of the LH surge. This does not mean
that luteal-level progesterone is high before ovulation; rather, it means that
progesterone signaling and receptor readiness appear to participate in the
neuroendocrine cascade leading to ovulation.

If conception does not occur, the corpus luteum regresses, progesterone and
estradiol fall, and menstruation begins. If pregnancy occurs, embryonic human
chorionic gonadotropin supports the corpus luteum in early pregnancy until
placental hormone production becomes sufficient.

Fertile window timing: why the best days are before ovulation

The is the interval during which intercourse can result in conception. It is
determined by the lifespan of sperm in the reproductive tract and the much
shorter viability of the oocyte after . Under favorable conditions, sperm may
survive for several days, particularly when estrogen-dominant is present. The
egg is generally capable of fertilization for about 12-24 hours after release.

Because sperm can be present before ]] and wait in the reproductive tract, the
are usually the days leading up to and the day of itself. Waiting until after

Is confirmed may miss the highest-probability interval. This is why
fertile-window timing focuses on anticipation rather than retrospective
confirmation.

For many people, the practical is often framed as approximately the five plus

the day of ovulation. The highest probability days commonly include the two and
the day of ovulation, although exact timing varies. If cycles are variable,

based only on calendar averages can be misleading. Combining cycle history with
estrogen-related signs, LH testing, and, when needed, clinical monitoring may
provide a more accurate picture.



For readers comparing hormone timing with cycle-day estimates, phrases such as
, , and are useful conceptual anchors. The central principle is simple but
emotionally important: conception timing does not require identifying one

perfect hour. It requires placing sperm in the reproductive tract during the
biologically favorable window before the egg is released.

How tracking methods map onto hormone changes

Different tracking methods reflect different parts of ovulatory physiology.
Understanding what each method can and cannot tell you helps prevent
overinterpretation.

predictor kits detect urinary LH. They are useful for predicting likely soon,

but they do not confirm with certainty.

Cervical observations reflect estrogen effects. Slippery, clear, stretchy, or
lubricative mucus often suggests the is open.

Basal body reflects the thermogenic effect of progesterone. A sustained rise
supports that likely already occurred.

Calendar tracking estimates based on previous . It is less reliable when cycles
are irregular, postpartum, perimenopausal, or affected by illness, stress, or
medications.

Ultrasound and laboratory testing can assess follicle development, , and luteal
progesterone more directly in clinical settings.

For many couples trying to conceive, every one to two days during the is a
reasonable general strategy, but personal circumstances vary. Sperm parameters,
sexual pain, donor sperm logistics, religious or cultural practices, and

emotional stress can all influence timing choices. Medical professionals can

help tailor a plan without turning intimacy into a source of pressure.

Why cycles vary and when to seek support

Even in healthy ovulatory cycles, the follicular phase can vary more than the
luteal phase. Stress, acute illness, significant weight change, high-intensity
training, sleep disruption, travel, thyroid disease, hyperprolactinemia,
polycystic ovary syndrome, perimenopause, and certain medications can all
affect follicular development and timing. This is one reason an app prediction



may be wrong even if it was accurate in a previous cycle.

It is also possible to have occasional . A late period, unexpected bleeding
pattern, or unusual tracking chart does not automatically mean something is
seriously wrong. However, persistent irregularity deserves evaluation,
especially if pregnancy is desired.

Consider discussing and fertility timing with a clinician if cycles are
consistently shorter than about 21 days or longer than about 35-40 days, if
bleeding is very heavy or absent, if pelvic pain is severe, if there are signs

of androgen excess such as new hirsutism or acne, or if there is known
endometriosis, fibroids, thyroid disease, prior pelvic infection, or recurrent
pregnancy loss. Fertility evaluation is often recommended after 12 months of
trying to conceive if under 35, after 6 months if 35 or older, and sooner when
there are known risk factors or very irregular cycles.

Most importantly, needing help with cycle interpretation is common. Hormones
are pulsatile, timing is variable, and home tools are imperfect. Seeking
guidance is not a failure; it is often the most efficient way to reduce
uncertainty.



