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This investigation examined the association between pelvic endometriosis and altered basal 
body temperature (BBT). The study population consisted of infertile women who have been diag
nosed as having endometriosis. A significant association was found between the presence of pelvic 
endometriosis (without previous treatment) and the appearance of a late decline in BBT during 
the early follicular phase of the menstrual cycle. A temperature > 97.8oF on the first 3 days of 
menses is associated with pelvic endometriosis. The findings of this study support the early clinical 
diagnosis of endometriosis in infertile women. Basal body temperature chart analysis may be use-
ful as a clinical adjunct when endometriosis is suspected. Fertil Steril54:1028, 1990 

A relatively common problem in premenopausal 
women, endometriosis has an estimated incidence 
of7% to 50%.1 The association between endometri
osis and infertility is clearly established. It is pro
posed that endometriosis has the potential to pro
duce pathophysiology in a variety of ways. One 
focus of the pathophysiology is on the hypothalam
ic-pituitary-ovarian axis dyssynchrony and luteal 
phase abnormalities. 2 Another focus has been on 
the associated peritoneal inflammatory response.3•4 

During the normal menstrual cycle, there is a 
significant rise in temperature, approximately 2 to 
3 days after the luteinizing hormone peak, 5 coincid
ing with a rise in peripheral levels of progesterone 
(P). The elevation is normally sustained for 11 to 
16 days and then drops at the time of subsequent 
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menstruation. Documentation of a shift in basal 
body temperature (BBT) from a constant lower 
level during the follicular phase to a higher level 
in the luteal phase is a useful means of detecting 
ovulation. Swolin and Skogsberg6 have suggested 
an association between a postmenstrual late de
cline in temperature and the presence of pelvic en
dometriosis; in 11 cases diagnosed with endometri
osis, 9 exhibited a late decline in BBT. However, no 
systematic study ofthis phenomenon with controls 
has been reported. 

MATERIALS AND METHODS 

The BBT charts of infertile women who have at
tended the Reproductive Endocrinology Clinic at 
Hershey Medical Center were evaluated. The study 
groups consisted of 18 infertile women with laparo
scopic evidence of varying degrees of endometriosis 
without prior medical or surgical treatment for this 
condition, and 16 control women who had other 
causes of infertility such as male factor, tubal oc
clusions, and pelvic adhesions where laparoscopic 
evaluation was negative for endometriosis. Docu
mentation of findings at laparoscopy or laparot
omy was verified to be between 0 and 2 years after 
the recording of the BBT graphs for both patients 
and controls. Endometriosis, when present, was 
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A. Normal decline 

classified according to the revised American Fertil
ity Society (AFS) classification (1985).7 

General instructions given to patients regarding 
BBTs included obtaining a specifically marked 
thermometer and taking temperatures for 3 min
utes when first awakening, before any activity, 
each day of the menstrual cycle. Spotting was 
noted separately from menses. The 1st day of ac
tual flow was considered day 1 of menses. The pa
tients were instructed to use a Becton-Dickinson 
basal thermometer (Becton-Dickinson & Co., 
Franklin Lakes, NJ), which is certified in accor
dance with the American Society for testing and 
material specification. 
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Figure lA Example of 
BBT graph from a patient 
without endometriosis dis-
playing normal decline. 

Three BBT cycles per patient were blindly eval
uated for the presence or absence of late decline in 
the early follicular phase. All BBTs evaluated were 
ovulatory. During blind review of BBT graphs in 
cases and controls, a pattern, rather than actual 
numerical differences, was sought. Odds ratio and 
x2 were employed to analyze sample size and asso
ciation. Because BBTs are subject to multifactorial 
temperature elevation, subjects with thermogenic 
conditions such as hyperthyroidism, simultaneous 
infection, or the ingestion of pyretic medications 
such as P were eliminated from this study before 
BBT evaluation. The temperatures of the first 5 
days of the menstrual cycle were compiled for each 
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Figure lB Example of 
BBT graph from a patient 
with endometriosis displaying 
late decline. 
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Table 1 The Presence of a Late Decline in BBT in Patients 
With and Without Endometriosis 

Controls (n = 16) 
Endometriosis (n = 18)a 

Normal 

15 
6 

Late decline 

1 
12 

a Estimate odds ratio= 30, x 2 = 13.09, 1 df, P < 0.005. 

study group and the means were tested by the 
pooled Student's t-test. 

RESULTS 

Examples of a normal BBT chart of a patient 
without endometriosis and a late decline in BBT 
seen in a patient with endometriosis are presented 
in Figure 1A and B. A preliminary definition oflate 
decline in BBT, based presumptively on the results 
of this study, is a temperature elevation of 0.2 to 
0.4 oF above baseline preovulatory temperature 
during the initial 3 days of menses. 

varying stages of endometriosis were observed 
in 18 patients (AFS score 1 to 40)7: stage I, n = 7; 
stage II, n = 5; stage III, n = 6; and stage IV, n = 0. 
The controls were 16 patients participating in the 
artificial insemination program; laparoscopy per
formed in all patients revealed 4 patients with pel
vic adhesions and 3 with uterine fibroids. All were 
negative for endometriosis. Sixty-seven percent of 
patients with endometriosis and 7% of controls 
exhibited early follicular late decline of the BBT 
(Table 1). There is a significant association (odds 
ratio= 30) between the presence of endometriosis 
(without treatment) and the presence of a late de
cline after the onset of menses in BBT. 

The mean temperatures for the first 3 days of the 
cycle for the nonendometriosis subjects were sig
nificantly different from the means for subjects 
with endometriosis. This observation does not ex
tend to the mean temperature on days 4 and 5 of 
the cycle (Table 2). 

DISCUSSION 

The results of this study indicate that early fol
licular late decline in BBT is associated with pelvic 
endometriosis. This phenomenon was present in 
two thirds of the patients with endometriosis in 
this study as opposed to one sixteenth of our con
trol patients. Although definitive diagnosis of en
dometriosis can be made only by visualization and/ 
or biopsy, the strong association between endome
triosis and late decline in BBT suggests the use of 
this inexpensive test as a screening tool for the dis
ease. 

Since late decline in temperature was evaluated 
in an average of 3 months for each patient, it would 
appear that the pattern is persistent in each pa
tient. Limitations of study population do not allow 
conclusive evaluation of temperature response ac
cording to stage of disease. Temperature elevations 
in the form of late decline was, however, observed 
in all stages studied. 

Although the cause of this elevation in tempera
ture during early menses is unknown, one possibil
ity is an alteration in luteal function. Ayers et al.2 

found elevated ovarian vein P levels in subjects 
with endometriosis during the follicular phase, sug
gesting a failure of adequate luteolysis and prolon
gation of corpus luteal function into the next cycle 
of follicular growth. Late descent in BBT may be a 
physical manifestation of elevated P and its effect 
on the thermogenic center in the hypothalamus 
during the early follicular phase of the menstrual 
cycle. Additional evidence is seen in the altered P 
secretion or metabolism in subjects with endome
triosis, reported by Cheesman et al.7 Pregnenolone, 
the major metabolite of P responsible for its ther
mogenic properties,8 and pregnandiol-3-glucuro
nide, the main excretory end product, were noted 
to be delayed in excretion in patients with endome
triosis. Although the mechanism of this is not 
known, this may be manifested in elevated temper
atures during the early follicular phase. 

Table 2 A Comparison of Mean Temperatures in the First 5 Menstrual Cycle Days Between Patients 
With Endometriosis and Controls 

Endometriosis 
Controls 
Difference in mean BBT 
Significance 

a Values are means ± SE. 

1 

97.94 ± o.o8• 
97.66 ± 0.10 

0.28 
P<0.05 

1030 Chai and Wild BBT and endometriosis 

2 

97.95 ± 0.07 
97.63 ± 0.08 

0.32 
P<0.05 

Days of menstrual cycle 

3 

97.82 ± 0.08 
97.59 ± 0.07 

0.23 
P<0.05 

b NS, not significant. 

4 

97.75 ± 0.07 
97.56 ± 0.08 

0.19 
NSb 

5 

97.72 ± 0.06 
97.58 ± 0.08 

0.14 
NS 
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Alternatively, temperature elevations may re
flect a heightened inflammatory response with py
rogenic activity to the phenomenon of retrograde 
menstruation in patients with endometriosis. Re
cent investigations have focused on the proported 
inflammatory response by evaluating serum and 
peritoneal fluid (PF) for individual components of 
that response, including those related to autoim
munity, peritoneal macrophage function, and pros
taglandins (PGs).3•4•9 Antibody production to endo
metrial antigens may occur as a part of the in
flammatory response to retrograde menstruation 
or to the cycling of intraperitoneal endometrial im
plants. There are numerous studies based on the 
assumption that changes in PF reflect events oc
curring in the peritoneal cavity and tissues of the 
reproductive tract. Most studies report3.4 that the 
total number ofPF macrophages is significantly in
creased in patients with endometriosis. Other com
ponents of the inflammatory response include 
other cellular and chemical components such as 
lymphokines, interleukins, and PGs. It is hypothe
sized that the inflammatory response caused by en
dometriosis results in the increased number, con
centration, and activation of the pelvic macro
phages. This, in turn, causes a release of 
endogenous pyrogens. Whatever the mechanism, 
an early temperature elevation on the first 3 days 
of menses may be a useful clinical clue for the pres
ence of endometriosis. 
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The findings in this investigation support 
Swolin and Skogsberg's6 original anecdotal obser
vation. Further evaluation of the thermogenic re
sponse associated with endometriosis may be infor
mative and may contribute to an improved under
standing of this puzzling disorder. 
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