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A vaginal probe includes a metal detection sensor for
detecting the presence of ferrous-laden endometriotic tis-
sues. The probe is electrically connected to external elec-
tronic circuitry for interpreting the readings taken by the
sensor and for providing a qualitative or quantitative mea-
surement of the amount of endometriotic tissues present.
The probe is inserted in either the vagina or peritoneal cavity
of a patient to detect the location and the relative amounts of
iron or ferrous-laden tissues in the pelvic area of the patient.
Using the probe and monitoring the readings over time as
part of pelvic exams assists in determining the early onset or
progression of endometriosis and/or the response to one or
more therapies being provided to the patient to treat the
disease.
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METHOD AND APPARATUS FOR DETECTING
ENDOMETRIOSIS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from U.S. Provi-
sional Application No. 60/553,055 filed Mar. 15, 2004,
entitled “Method and Apparatus for Detecting Endometrio-
sis,” which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to the field of diag-
nostic methods and apparatus for detecting endometriosis in
a patient. More specifically, the present invention relates to
a non-surgical method and apparatus for detecting
endometriosis.

[0003] Endometriosis is defined as the presence of
endometrial tissue in aberrant locations of the body, usually
in the pelvis.

[0004] There are no techniques for the confirmation of this
discase other than the pathological assessment of the tissue
that is removed or biopsied during a surgical procedure.
Magnetic Resonance Imaging (“MRI”) is helpful in the
detection but the standard of care still requires histological
confirmation. The pathological definition is based on the
recognition that there are endometrial glands and endome-
trial stroma located in deposits of the organs involved. By
definition, these tissues and organs are outside the uterine
cavity. The glands and stroma have the same characteristics
as those located in the uterine lining the so-called
endometrium.

[0005] Notably, these tissues are also associated with
hormonally-induced changes that tend to be similar to those
identified in the uterus. These patterns in the uterus are
called proliferative and secretary, depending on the activity
of the glands in response to ovarian hormonal stimulation.
During the early proliferative phase, the dominant hormonal
stimulation is estradiol leading to an increasing proliferative
appearance in the glands. After ovulation, the dominant
pattern is secretory due to the presence of both estradiol and
progesterone. It should be noted that the endometriotic
tissues are not always identified as having exactly parallel
histological appearances as those in the uterus.

[0006] There is an additional confounder to this situation.
The surgeon making a decision to biopsy the disease does so
on the basis of the visual appearance of the tissues. A variety
of appearances of the endometriotic tissues are possible
from a simple vesicle to highly pigmented lesions of the
tissues due to the deposition of iron as hemosiderin and
ferritin directly into the tissues. Often there is a discrepancy
in the diagnosis because the visual appearance of the disease
observed by the surgeon is not always confirmed by the
pathologist. This is also present in the ovary where
endometriosis can be the cause of bloody or chocolate cysts.

[0007] There are other causes of such a chocolate cyst,
such as a corpus luteum cyst, or any other cyst that has
undergone hemorrhagic degeneration. Non-endometriotic
chocolate cysts tend to resolve over a relatively short span
of time, unlike ovarian endometriomas.

[0008] Unless there is evidence of endometriosis else-
where such as located in the vagina where it can be visu-
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alized easily during a pelvic examination (which is very
unusual), the diagnosis requires a surgical procedure to be
undertaken, although MRI may be helpful.

[0009] The discase is generally quite tightly associated
with the reproductive life span of women. It only occurs in
primates that menstruate. The disease is thought to have a
major part of its origin from the implantation of endometrial
tissues that have implanted on normal tissue during retro-
grade menstruation. Alternatively, it is thought there may be
a process of metaplasia in which the cells of the particular
tissue undergo metaplasia to form the endometrial glands.
One single method has not explained all of the manifesta-
tions of the disease.

[0010] There is increasing interest in the disease as one of
the chronic illnesses associated with both a genetic and an
environmental interaction. Some putative genetic markers
have been identified but the situation remains one of intense
interest. The environmental aspects have included the pos-
sibility that environmental toxins can affect the immune
system in such a manner that the retrograde-passed endome-
trial tissues are not removed by the body’s usual defense
mechanisms. These are most significantly associated with
the exposure to dioxin in subhuman primates, although there
are conflicting results in terms of severe human exposures.
A more robust statement has recently been reported in the
medical literature, as noted below.

[0011] Although there has been a reported increase in the
incidence and prevalence of this disease, this may be an
ascertainment bias given the greater appreciation of smaller,
less differentiated lesions more recently and the greater
impact of medical therapy for infertility and pelvic pain over
the past few decades. It is theorized, however, that increased
exposures to priority chemicals over the past 40 years might
have an important contributory role in the discase.

[0012] Several reports have suggested that iron may be
playing a role in the pathophysiology of the condition. Iron
is present in the tissues and the peritoneal fluid. It can be
identified through histological techniques using Prussian
blue staining. Iron is also measured in the peritoneal fluid
that is often present to varying degrees in the pelvis. It can
be identified as iron, ferritin and transferrin in concentrations
that are similar to those associated with the serum or higher.

[0013] The role that iron is playing in the disease is
uncertain at present. There is hypothetically a role of the
disease in the generation of tissue injury and fibrosis through
the generation of adhesions through the Fenton reaction.
This well known biochemical reaction uses the electron
configuration of the iron atom to generate singlet oxygen in
the presence of peroxide and organic molecules. It results in
the degradation of these organic chemicals. However, there
is controversy surrounding the activities of this theory
because of the varied responses to the measurements of the
products of lipid peroxidation in the peritoneal cavity.

[0014] More recent findings have implicated the tissue
metallothionenes in the alteration of the normal tissue archi-
tecture. Also, there have been developments in the use of
magnetic resonance imaging to detect the disease and pro-
vide an alternative to surgical therapy in the staging of the
disease. It should be noted, however, that the measurement
of iron in the peritoneal fluid of women should be considered
an experimental procedure.
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[0015] The symptoms and signs of the disease are consis-
tent with alterations in the anatomy owing to scarring and
deformities of the normal tissues. Patients with the disease
are noted to have commonly experienced infertility and
pelvic pain. In both cases, the actual mechanisms are not
clearly understood. In some cases, the infertile subjects have
minimal disease and the cause of the infertility is considered
to be unknown. In more advanced cases, the disease disrupts
tubal and ovarian function such that there is a physical
barrier to the co-location of the egg and sperm.

[0016] Similarly, in subjects with pelvic pain, there can be
severe pain and disability that can be associated with mini-
mal amounts of endometriosis. In other more advanced
cases the disease takes on a definite invasive and nodular
appearance that progresses during the reproductive years
until menopausal reduction in hormonal support tends to
lessen the impact of the subject’s experience of pain.

[0017] The actual processes of the disease are not fully
understood. Thus, the direct approach to the disease is not
apparent at present but is directed to the symptoms of this
fundamentally mysterious condition. Approaches to the care
of patients have been identified through expert panels and
consensus conferences. In general, the common approach is
to undertake a medical approach through the use of certain
medications and turn to surgery when this is unsuccessful. It
should be noted, however, the disease is very diverse in its
presentation and individualization of care is important.

[0018] From a medical perspective, there is an approach to
develop some degree of control over the menstrual cycle.
The oral contraceptive is commonly used as it limits the
amount of menstrual bleeding experienced by many women,
which has a direct impact on the degree of pain experienced.
Also, some feel this drug limits further deposition of
implants and provides a progestogenic environment that
allows the tissue to heal.

[0019] More significant progestogenic action can be
achieved through the use of depot forms of progesterone.
The use of GnRH agonists has been commonplace. These
drugs initiate a pseudo menopause such that the ovarian
production of hormones is greatly reduced to levels that
would be identified at menopause. One additional drug,
danazol, is a steroid with mild androgenic actions that has
also been used to suppress the disease.

[0020] These drugs and their approaches have been used
in the management of both infertility and pelvic pain. Of
course, in the area of infertility, there has been a move to
new reproductive technologies to bypass the known or
unknown factors in the pelvis and permit fertilization of the
embryo.

[0021] Magnetic resonance imaging (MRI) has been used
to explore the appearance of the disease using low-energy
radio frequency radiation, magnetic fields and computers to
create 2-D images based on the varying local environments
of water molecules in the body. The appearance of
endometriomas or endometriotic cysts of the ovary on MRI
is variable and depends on the concentration of iron and
protein in the fluid from blood degradation. Most
endometriomas have a gross appearance of “chocolate
cysts,” representing highly concentrated blood products.

[0022] MRI demonstrates these endometriomas as cystic
masses with very high signal on TI-weighted images and
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very low signal on T2-weighted images. This low signal
intensity on the T2-weighted images is termed “shading”
and occasionally occurs in a gradient from higher to lower
signal intensity. This pattern of signal intensity results from
the high iron concentration in the endometrioma and is
rarely seen in other masses of any type.

[0023] Multiple high-signal lesions, usually in the ovaries,
on Tl-weighted images also are highly suggestive of
endometriosis. Peritoneal implants initially are small serosal
lesions and usually escape detection. Larger fibrotic
implants of endometriosis are seen on MRI as spiculated
nodules of very low signal intensity on T2-weighted images.
These occur commonly in the cul-de-sac and less commonly
on the bladder dome, rectum, umbilicus, or in pelvic surgical
scars. Dilated fallopian tubes occasionally are seen on MRI
in patients with endometriosis; these demonstrate high sig-
nal intensity on T1-weighted images, indicative of bloody
fluid.

[0024] MRI also can demonstrate the complications of
endometriosis. Bowel obstructions and hydronephrosis
occasionally can be seen. Since longer imaging times are
required for MRI, anti-peristaltic medication can improve
visualization of bowel. In one study, MRI showed a sensi-
tivity of 90-92% and a specificity of 91-98% for the diag-
nosis of endometrioma in patients with adnexal masses.
Thus, MRI is an accurate technique in distinguishing
endometriomas from other masses. Other studies have indi-
cated the combined use of MRI and laparoscopy are comple-
mentary and formulate the best currently available diagnos-
tic approach.

[0025] Surgical therapy is frequently undertaken either
through diagnostic or therapeutic laparoscopy or through
laparotomy. With advances in the development of laparo-
scopic surgery, there is a decrease in the need for laparotomy
but there is still a significant amount of surgery being
undertaken, particularly, oophorectomy and hysterectomy.
One additional concern is the fact that many subjects with
the disease have repeated laparoscopy procedures that even-
tually culminate in a hysterectomy.

[0026] To reduce the number of laparoscopy procedures
on a patient for diagnostic purposes, it is, therefore, desirable
to have a non-surgical diagnostic method and apparatus for
detecting the presence of endometriosis in the patient.

[0027] Contemporary findings on pelvic endometriosis
have been reported in the literature as follows:

[0028] (1) Cramer D W, Missmer S A. The epidemiol-
ogy of endometriosis. Ann NY Acad Sci 2002; 955:11-
22.

[0029] (2) Zondervan K, Barlow D H. Epidemiology of
chronic pelvic pain. Baillieres Best Pract Res Clin
Obstet Gynaecol 2000; 14(3):403-414.

[0030] (3) Zondervan K T, Cardon L R, Kennedy S H.
The genetic basis of endometriosis. Curr Opin Obstet
Gynecol 2001; 13(3):309-314.

[0031] (4) Kennedy S. The genetics of endometriosis.
Eur J Obstet Gynecol Reprod Biol 1999; 82(2):129-
133.

[0032] (5) Kennedy S. Genetics of endometriosis: a
review of the positional cloning approaches. Semin
Reprod Med 2003; 21(2):111-118.
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[0033] (6) Kennedy S. The genetics of endometriosis. J
Reprod Med 1998; 43(3 Suppl):263-268.

[0034]
and endometriosis.
21(2):145-154.

[0035] (8) Rier S, Foster W G. Environmental dioxins
and endometriosis. Toxicol Sei 2002; 70(2):161-170.

[0036] (9) Rier S E. The potential role of exposure to
environmental toxicants in the pathophysiology of
endometriosis. Ann N 'Y Acad Sci 2002; 955:201-212.

[0037] (10) Eskenazi B, Mocarelli P, Wamer M, Sam-
uels S, Vercellini P, Olive D et al. Serum dioxin
concentrations and endometriosis: a cohort study in
Seveso, Italy. Environ Health Perspect 2002,
110(7):629-634.

[0038] (11) Eskenazi B, Mocarelli P, Warner M, Sam-
uels S, Vercellini P, Olive D et al. Seveso Women’s
Health Study: a study of the effects of 2,3,7,8-tetra-
chlorodibenzop-dioxin on reproductive health. Chemo-
sphere 2000; 40(9-11):1247-1253.

[0039] (12) Guo S W. The Link between Exposure to
Dioxin and Endometriosis: A Critical Reappraisal of
Primate Data. Gynecol Obstet Invest 2004; 57(3):
157-173.

[0040] (13) Van Langendonckt A, Casanas-Roux F,
Donnez J. Oxidative stress and peritoneal endometrio-
sis. Fertil Steril 2002; 77(5):861-870.

[0041] (14) Van Langendonckt A, Casanas-Roux F,
Donnez J. Tron overload in the peritoneal cavity of

women with pelvic endometriosis. Fertil Steril 2002,
78(4):712-718.

[0042] (15) Polak G, Rola R, Gogacz M, Koziol-Mon-
tewka M, Kotarski J. Malonyldialdehyde and total
antioxidant status in the peritoneal fluid of infertile
women. Ginekol Pol 1999; 70(3):135-140.

[0043] (16) Osteen K G, Yeaman G R, Bruner-Tran K L.
Matrix metalloproteinases and endometriosis. Semin
Reprod Med 2003; 21(2):155-164.

[0044] (17) Osteen K G, Bruner-Tran K L, Keller N R,
Eisenberg E. Progesterone-mediated endometrial matu-
ration limits matrix metalloproteinase (MMP) expres-
sion in an inflammatory-like environment: a regulatory
system altered in endometriosis. Ann N 'Y Acad Sci
2002; 955:37-47.

[0045] (18) Zanardi R, Del Frate C, Zuiani C, Bazzoc-
chi M. Staging of pelvic endometriosis based on MRI
findings versus laparoscopic classification according to
the American Fertility Society. Abdom Imaging 2003;
28(5):733-742.

[0046] (19) Olive D L, Pritts E A. The treatment of

endometriosis: a review of the evidence. Ann NY Acad
Sci 2002; 955:360-372.

[0047] (20) Martin D C. Research aspects of
endometriosis surgery. Ann N Y Acad Sci 2002,
055:353-359.

[0048] (21) Togashi, K.; Nishimura, K.; Kimura, I; Tsuda,
Y.; Yamashita, K.; Shibata, T.; Nakano, Y.; Konishi, J.;

(7) Rier S, Foster W G. Environmental dioxins
Semin Reprod Med 2003;
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Konishi, I.; Mori, T. Endometrial cysts: diagnosis with MR
imaging. Radiology 180:73-78.

BRIEF SUMMARY OF THE INVENTION

[0049] The present invention provides method and appa-
ratus for detecting endometriosis in a patient. The present
invention is based on the insight that there is identifiable iron
located in the tissues of women who suffer from endometrio-
sis. The apparatus of the present invention is used by a
clinician examining a patient during a pelvic examination or
during surgical exploration and permits the diagnosis of
endometriosis through the detection of endometriotic tis-
sues.

[0050] TIron is not normally identified in a concentrated
fashion in the human pelvis. Although iron is a normal
constituent of human blood, it does not usually become
aggregated in the tissues of the pelvis. In the medical
condition known as endometriosis, iron collects in the pelvis
in the areas affected by the disease. Endometriosis is defined
as the abnormal localization of endometrial tissue in sites
other than the uterine lining.

[0051] The most frequent locations of these implants are
the uterosacral ligaments, the ovaries and the ovarian fossae.
Implants have the capacity to grow and become fibrotic. The
iron is localized in these areas of pathology and collected as
hemosiderin or ferritin. The iron remains in the area for long
periods and does not enter the redistributing pools of iron
identified for the iron in red blood cells. The iron is readily
identifiable in biopsies through histological staining meth-
ods using Prussian blue stains.

[0052] The amounts of iron appear to correlate roughly
with the extent of endometriosis although this is empiric and
has not been subjected to a specific analysis owing to the
difficulties associated with such research. The amounts of
endometriosis are highly individualized among the popula-
tions of patients with this condition. The extent of the
amount of implanted tissues and iron is dependent upon the
stage of the disease, the age of the patient, the medical and
surgical treatments received.

[0053] The present invention takes advantage of the fer-
romagnetic properties of iron and detects the presence of
endometriosis by providing a probe having metal detection
means to locate endometriotic tissues in the patient.

[0054] The apparatus of the present invention is a probe
having a distal end enclosing metal detection means. In one
embodiment, the detection means is a coil located within the
distal end with the coil energized by a bias current provided
by an excitation source or oscillator. A coil energized by a
current generates a magnetic field emanating from the core
of the coil. When the coil is moved toward ferrous materials,
the coil’s magnetic field will be disrupted by the presence of
the ferrous material. This disruption in the magnetic field
will cause fluctuations in the current flowing through the
coil. The change in the current is a function of how close the
coil is to the ferrous material and the amount and shape of
the ferrous material present.

[0055] One skilled in the art will appreciate that a biased
or energized coil is but one means for detecting the presence
of ferrous materials and that other sensing devices may be
similarly used in place of a coil disposed in the distal end of
a probe. An alternate technology that may be used is to
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provide a sensor disposed in the probe that generates a
magnetic field which is monitored by a Hall effect device
also disposed in the probe. The magnetic field may be
generated by any suitable means such as an energized coil or
a permanent magnet, as possible examples. When the probe
is moved toward the ferrous-laden or endometriotic tissues,
these tissues will cause fluctuations in the magnetic field that
can be detected by the Hall effect device.

[0056] The Hall effect device can be placed in a circuit to
control a voltage potential or the flow of a current in the
circuit. Changes in the magnetic field detected by the Hall
effect device translate into changes in the voltage or current
in the circuit that can be detected and interpreted by circuit
means operatively connected to the detection means.

[0057] The circuit means measures the current or voltage
emanating from the detection means and any disruptions
thereto caused by the presence of ferrous materials, such as
endometriotic tissues, in close proximity to the detection
means. Those skilled in the art will appreciate that the circuit
means may be embodied in analog circuitry, either as
discrete or integrated electronic components, or in digital
circuitry incorporating an analog-to-digital converter for
receiving the current or voltage produced by the detection
means for processing by a microprocessor or a digital signal
processor. The circuit means, regardless of its embodiment,
detects the changes in the current or voltage produced by the
detection means and interprets the current or voltage
changes as either qualitative or quantitative measurements
of the ferrous-laden tissue present in the patient.

[0058] Indicator means are operatively connected to the
circuit means and provide a visual indication of the current
or voltage emanating from the detection means and, what is
more important, any disruptions in the current or voltage
thereto thereby indicating that the probe is in the presence of
ferrous-laden or endometriotic tissues. The indicator means
may take the form of a current or voltage meter whereby
deflections in the meter’s needle indicate fluctuations in the
current or voltage. Alternatively, the indicator may take the
form of an electronic display providing information in
alphanumeric characters as to the absolute value of the
current or voltage and/or changes in the nominal current or
voltage emanating from the detection means.

[0059] The method of the present invention comprises the
use of the apparatus as a non-surgical in vivo diagnostic
technique to detect the presence of endometriosis. The probe
is placed in the vagina of the patient and then moved within
the patient to determine if any endometriotic tissues can be
detected. The apparatus can be configured to provide either
a qualitative or quantitative measurement. In other words,
the apparatus may be used to measure the absolute amount
of ferrous material detected or to determine a reading that is
then compared to a benchmark or base line reading.

[0060] As this method is non-surgical in nature, a number
of diagnostic treatments using the present invention can be
made on a patient without the high costs and limited access
of MRI or the dangers or risks caused by multiple laparo-
tomy or laparoscopy procedures. Accordingly, the present
invention can be used as part of regular examinations to
detect the early onset of endometriosis in a patient. The
present invention can also be used at regular intervals while
the patient is undergoing medical treatment for endometrio-
sis to determine the efficacy of the treatment.
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[0061] The present invention may also be used in surgical
procedures, such as laparotomies or laparoscopies, to locate
ferrous-laden or endometriotic tissues in the peritoneal cav-
ity of the patient.

[0062] Broadly stated, the present invention provides a
method for detecting endometriosis, the method comprising
the steps of providing a probe, suitable for in vivo use and
having detection means for detecting the presence of fer-
rous-laden tissue, and placing the probe in the vagina or
peritoneal cavity of the patient; moving the probe in the
vagina or peritoneal cavity of said patient until the probe
detects the presence of ferrous-laden tissue; and measuring
the amount of ferrous-laden tissue, qualitatively or quanti-
tatively, present in the vagina or peritoneal cavity of said
patient.

[0063] According to another aspect of the present inven-
tion, an in vivo probe includes metal detection means for
detecting the presence of ferrous-laden tissues in the vagina
or peritoneal cavity of a patient.

[0064] According to yet another aspect of the present
invention, an apparatus for detecting the presence of
endometriosis in a patient includes a probe suitable for in
vivo use within the pelvic cavity the patient, detection means
for detecting ferrous-laden tissue, the detection means being
located within the distal end of the probe and capable of
producing a signal when the detection means is in the
presence of ferrous-laden tissue; and circuit means opera-
tively connected to the detection means for recciving the
signal; and indicator means coupled to the circuit means for
indicating the presence of a received signal.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0065] FIG. 1A is a block diagram of the apparatus of the
present invention.

[0066] FIG. 1B is a block diagram schematic a first
embodiment of the apparatus of the present invention.

[0067] FIG. 2A is a block diagram schematic of a first
alternate embodiment of the apparatus of the present inven-
tion.

[0068] FIG. 2B is a block diagram schematic of a second
alternate embodiment of the apparatus of the present inven-
tion.

[0069] FIG. 3 is a cross-sectional illustration of the appa-
ratus of the present invention being used to detect
endometriosis in the vagina of the patient.

[0070] FIG. 4 is a cross-sectional illustration of the appa-
ratus of the present invention being used to detect
endometriosis in the peritoneal cavity of the patient.

DETAILED DESCRIPTION OF THE
INVENTION

[0071] The present invention is a method and apparatus
for detecting endometriosis. According to FIGS. 1A and
1B, one embodiment of the present invention is shown
which comprises of Apparatus 10. Apparatus 10 comprises
a probe 12 with handle 14. Probe 12 is connected to
balancing unit 16 via cable 15. Bias current for coil 36 is
provided by excitation source 18 through balancing unit 16
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and wires 17. Balancing unit 16 is also connected to ampli-
fier 20 which, in turn, is connected to indicator 22.

[0072] When probe 12 is brought in proximity of metal or
ferrous material, such as endometriotic tissue, the current in
coil 36 fluctuates due to the presence of metal near coil 36.
Amplifier 20 amplifies fluctuations in the current. The
amplified fluctuations are then displayed on indicator 22.
Indicator 22 may be an analog or digital display giving an
indicator of current or voltage as a representation of the bias
current fluctuations. Apparatus 10 may be conFig.d to pro-
vide qualitative readings whereby the reading indicates the
relative amount of ferrous material present compared to a
baseline or benchmark reading. Apparatus 10 may also be
conFig.d to provide quantitative reading whereby the read-
ing indicates the absolute amount of ferrous material
present.

[0073] Referring to FIG. 2A, a first alternate embodiment
of the apparatus of the present invention is shown. In this
embodiment, the detection means is sensor 23 which com-
prises of a Hall effect sensor. Hall effect sensors, as well
known by those skilled in the art, are devices that upon the
presence of a magnetic field operate as a solid-state switch.
Hall effect devices are non-linear in nature but can be used
as measurement devices when their non-linear characteris-
tics are compensated for when analyzing the measurement
reading.

[0074] Current flowing through coil 36 generates a mag-
netic field that is detected by sensor 23. Those skilled in the
art will appreciated that the placement of sensor 23 and the
magnitude of the magnetic field generated by coil 36 will
need to be adjusted such that sensor 23 can operate as an
effective measurement device suitable for a probe designed
for in vivo pelvic examinations.

[0075] When probe 12 is used in an in vivo pelvic exami-
nation, the presence of ferrous-laden or endometriotic tis-
sues will cause fluctuations in the magnetic field generated
by coil 36. These fluctuations are detected by sensor 23 and
interpreted by processor 21. A bias current flowing through
sensor 23 via wires 19 will be perturbed by the presence of
ferrous-laden tissues near sensor 23 in proportion to the
amount and proximity of the ferrous-laden tissues and in
relation to the non-linear operating characteristics of sensor
23. Processor 21 may include balancing unit 16 and ampli-
fier 20. Processor 21 interprets the fluctuations of the current
flowing through sensor 23 to provide a qualitative or quan-
titative measurement of the ferrous-laden tissues present
having regard to the non-linear characteristics of sensor 23.

[0076] Processor 21 may be embodied in discrete analog
or digital electronic components or in an integrated micro-
controller or microprocessor. Processor 21 may further have
an analog to digital conversion circuit for converting the
analog current measurement from sensor 23 into a digital
format that may be interpreted and processed by processor
21. Processor 21 is operatively coupled to display unit 25
that may include indicator 22. Display unit 25 provides the
visual indication of the qualitative or quantitative measure-
ment of the ferrous-laden tissues detected during the pelvic
exam.

[0077] Referring to FIG. 2B, a second alternative embodi-
ment of the apparatus of the present invention is shown. In
this embodiment, coil 36 is replaced with permanent magnet
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37 within probe 12. Magnet 37 may be any permanent
magnet that is suitable for use in an in vivo probe and for
working in cooperation with a Hall effect sensor operating as
sensor 23.

[0078] Referring to FIG. 3, probe 12 is inserted into
vagina 24 of a patient suspected or known to have
endometriosis. Probe 12 is constructed to standards suitable
for in vivo use as well known to those skilled. Distal end 13
of probe 12 is placed in vagina 24 in areas where presence
of endometriosis is suspected. Standard exploration of the
pelvic area of the patient is performed to locate cyst 34 with
probe 12.

[0079] Distal end 13 can be placed 1 to 3 cm away from
cyst 34 when probe 12 is placed in vagina 24. The ferro-
magnetic properties of endometriotic tissues of cyst 34 allow
it to be detected by coil 36 located within distal end 13 of
probe 12. Use of apparatus 10 in a pelvic exam provides a
number of significant indicia. The first of which is the mere
presence of iron or ferrous-laden tissues which indicates the
presence of endometriosis. The second important indicator
is the amount of iron or ferrous-laden tissues that is detected
by apparatus 10. The third important indicator is the location
reading obtained during the exam which assists in locating
iron or ferrous-laden tissues, such as cyst 34.

[0080] Repeated use of apparatus 10 as a diagnostic tech-
nique in regular pelvic exams assists in early detection of the
onset of endometriosis in patients. The method of the present
invention is also a useful technique to measure any changes
in the location and/or amount of iron or ferrous-laden tissues
present in the patient due to endometriosis. This is useful in
determining the efficacy of any medical or surgical therapy
performed to the patient to treat endometriosis.

[0081] Referring to FIG. 4, probe 12 may also be used in
operative procedures such as laparotomies or laparoscopies.
In addition to laparoscope 48, probe 12 is inserted through
abdominal wall 46 of the patient into peritoneal cavity 38.
Probe 12 is applied to the walls of organs in peritoneal cavity
38, such as uterus 28, bowel 40, bladder 42 and ovary 44, to
detect the presence of iron or ferrous-laden tissues. This
technique permits the identification or endometriotic tissues
when the actual pathology, as viewed through optics 50 of
laparoscope 48, is obscured from view due to pathological
changes in the pelvic organs.

[0082] In addition to the visual indication of the discase,
this technique permits the measurement of the extent and/or
the amount of iron or ferrous-laden tissues present in the
pelvic region of the patient. As mentioned above, these
measurements taken from regular pelvic exams can provide
early detection of endometriosis in patients. The technique
may also be used in combination with the therapeutic
treatments to determine the efficacy of such treatments.

[0083] Although preferred embodiments have been shown
and described, it will be appreciated by those skilled in the
art that various changes and modifications can be made
without departing from the scope of the invention. The terms
and expressions in the preceding specification have been
used therein as terms of description and not of limitation,
and there is no intention in the use of such terms and
expressions of excluding equivalents of the features shown
and described or portions thereof, it being recognized that
the scope of the invention is defined and limited only by the
claims that follow.
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I claim:
1. A method for detecting endometriosis, the method
comprising the steps of:

a. providing a probe having detection means for detecting
the presence of ferrous-laden tissue, said probe suitable
for in vivo use;

b. placing said probe in the vagina or peritoneal cavity of
a patient;

¢. moving said probe in the vagina or peritoneal cavity of
said patient until said probe detects the presence of
ferrous-laden tissue; and

d. measuring the amount of ferrous-laden tissue, qualita-
tively or quantitatively, present in the vagina or peri-
toneal cavity of said patient.

2. The method as set forth in claim 1 further comprising

the steps of:

a. taking an initial measurement of the amount of ferrous-
laden tissue present in the vagina or peritoneal cavity of
said patient; and

b. taking at least a second measurement of the amount of
ferrous-laden tissue present in the vagina or peritoneal
cavity of said patient following a period of time to
determine if the amount of ferrous-laden tissue in said
patient has changed or remained the same.

3. The method as set forth in claim 2 wherein said at least
second measurement is taken after said patient has under-
gone a medical treatment for endometriosis whereby said at
least second measurement is taken to determine the efficacy
of said treatment.
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4. The use of an in vivo probe having detection means for
detecting ferrous-laden tissue, said probe adapted to detect
the presence of ferrous-laden tissues in the vagina or peri-
toneal cavity of a patient.

5. An apparatus for detecting the presence of endometrio-
sis in a patient, comprising:

a. a probe suitable for in vivo use with said patient, said
probe having a distal end,

b. detection means for detecting ferrous-laden tissue, said
detection means located within the distal end of said
probe, said detection means capable of producing a
signal when said detection means is in the presence of
ferrous-laden tissues;

c. circuit means operatively connected to said detection
means, said circuit means adapted to receive said
signal; and

d. indicator means for indicating the presence of said
signal, said indicator means operatively connected to
said circuit means.

6. The apparatus as set forth in claim 5 wherein said probe
is suitable for detecting ferrous-laden tissues in the vagina or
peritoneal cavity of said patient.

7. The apparatus as set forth in claim 5 wherein said probe
is suitable for use in laparoscopy or laparotomy procedures
on said patient.
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