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Abstract

Studies suggest that dysthyroidism is associated with disturbances in 
female menstruation with hypothyroidism being associated with ab-
normal uterine bleeding. We report a case of excessive uterine bleeding 
due to severe hypothyroidism. The patient was a 35-year-old female 
with a history of papillary thyroid cancer, status post total thyroid-
ectomy and subsequent two times of radioactive iodine treatment for 
residual thyroid cancer. She presented to emergency room two times 
in 4 days for persistent heavy vaginal bleeding. Her complete blood 
count (CBC) upon admission showed hemoglobulin (HgB) of 7.0 g/
dL and hematocrit (HCT) of 20.0%. The patient admitted that she had 
not taken levothyroxine (LT4) for at least 4 weeks. The thyroid func-
tion test showed elevated thyroid-stimulating hormone (TSH) level 
of 74.71 mIU/L and decreased free T4 level of 0.55 ng/dL (reference 
range is 0.34 - 5.60 mIU/L and 0.58 - 1.64 ng/dL, respectively). The 
patient was given two units of packed red blood cell transfusion to cor-
rect the hemorrhagic anemia and then was given 25 mg of conjugated 
estrogen (Premarin) intravenously (IV) to control the bleeding. She 
was discharged on oral medroxyprogesterone acetate (provera) and 
LT4 and was asked for regular follow-ups. This is an uncommon but 
representative case of acute menstrual blood loss anemia caused by 
profound hypothyroidism. The disturbance of hypothalamus-pituitary-
ovarian axis due to the severe hypothyroidism is likely the major etiol-
ogy for the excessive dysfunctional uterine bleeding.
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Introduction

It has long been a documented phenomenon that thyroid dys-

functions, both hyper- and hypothyroidism, are associated with 
menstrual disturbances. Although remarkable discrepancy ex-
ists, hyperthyroidism is more associated with secondary amen-
orrhea or oligomenorrhea while hypothyroidism is associated 
with polymenorrhea or menorrhagia [1, 2]. The mechanism 
of hypothyroidism to cause dysfunctional uterine bleeding 
(DUB) is multifactorial, including impairment of hemostasis 
and neuro-endocrine dysfunction.

Here we report a case of heavy uterine bleeding in a pro-
found but non-myxedematous hypothyroid patient due to med-
ication non-compliance and the exploration of possible mecha-
nisms by review of the literatures.

Case Report

The patient was a 35-year-old G2 P1-0-1-1 female with a his-
tory of papillary thyroid cancer, status post total thyroidectomy 
in 2005 followed by subsequent two times of radioactive io-
dine treatments, and a pertinent obstetrical history of preec-
lampsia that required cesarean section in 2004 and a spontane-
ous abortion in 2007. She presented to the emergency room 
(ER) with worsening heavy menstrual bleeding for the past 2 
weeks. She had an ER visit 4 days ago for the same complaint. 
The patient was ruled out pregnancy by urine human chorionic 
gonadotropin (hCG) testing. Her complete blood count (CBC) 
in the prior visit (day -4) showed hemoglobulin (HgB) of 9.2 
g/dL, hematocrit (HCT) of 27.3%, and elevated red-cell distri-
bution width (RDW) of 21.8% (Table 1). She was discharged 
with tranexamic acid (Lysteda) 650 mg daily but she did not 
take it. Her bleeding had continued with passage of golf-ball 
sized clots along with mild to moderate abdominal pain and 
dizziness when moving. She reported to change 3 - 5 pads per 
day. In the current ER visit (day 0), her CBC showed much 
lower HgB and HCT (H/H) of 7.0 g/dL and 20.0%, respec-
tively (Table 1). Endovaginal ultrasound showed a thin lining 
of endometrium with a composite thickness of 1.2 mm and the 
presence of bilateral functional ovarian cysts.

Further workup showed markedly elevated thyroid-stimu-
lating hormone (TSH) level of 74.71 mIU/L and decreased free 
T4 level of 0.55 ng/dL (reference range is 0.34 - 5.60 mIU/L 
and 0.58 - 1.64 ng/dL, respectively; Table 2). Pituitary hor-
mones including follicular-stimulating hormone (FSH) and 
luteinizing hormone (LH) were notably low (2.9 and 5.6 mIU/
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mL, respectively) for the time point of menstruation (Table 2).
The patient was transfused two units of packed red blood 

cell (PRBC), which raised the H/H to 10.0 g/dL and 28.4% in 
the next day’s (day 1) CBC lab (Table 1 and Fig. 1). She was 
then given 25 mg of conjugated estrogen (Premarin) intrave-
nously (IV) once to control the bleeding and oral medroxypro-
gesterone acetate (Provera) 10 mg daily.

The patient admitted that she had been off levothyroxine 
(LT4, supposedly 150 µg daily) for at least 4 weeks. Even 
when she did, she usually took it with hypertension medicines 
carvedilol and lisinopril together in the morning.

The patient denied history of easy bruising or family his-
tory of bleeding disorders. She did not use hormonal contra-
ceptives. The physical examination revealed a neurologically 

intact patient in flat affect with stable vital signs. There were 
no petechiae, purpura, ecchymosis, or non-pitting edema.

Discussion

Abnormal uterine bleeding and related terminology

Normal menstrual cycle is 21 - 35 days with menses period 
of 3 - 7 days and average blood loss of 30 - 60 mL [3-5]. The 
normal menstrual cycle consists of three phases: the first is 
follicular phase, in which the elevated FSH causes a dominant 
follicle to mature and produce estrogen in the granulosa cells. 
The increased estrogen causes the cease of menstrual flow and 

Table 1.  Complete Blood Count

Day -4 Day 0 Day 1 Units Reference range
WBC 3.9 4.7 5.9 103/µL 4.0 - 12.0
RBC 3.41 2.57 3.49 106/µL 4.2 - 5.4
HgB 9.2 7.0 10.0 g/dL 12.0 - 16.0
HCT 27.3 20.0 28.4 % 37 - 47
PLT 150.0 145 129 103/µL 130 - 450
RDW 21.8 22.0 19.3 % 11.5 - 14.5
MCV 80.0 77.7 81.4 fL 81 - 99
MCH 26.9 27.3 28.7 pg 27 - 33
MCHC 33.7 35.2 35.3 g/dL 32 - 37
MPV 8.2 8.1 8.2 fL 6 - 11.1

WBC: white blood cell; RBC: red blood cell; HgB: hemoglobulin; HCT: 
hematocrit; PLT: platelet; RDW: red cell distribution width; MCV: mean 
corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: 
mean corpuscular hemoglobin concentration; MPV: mean platelet vol-
ume.

Table 2.  Hormone Levels

Result Units Reference range
TSH 74.71 mIU/L 0.34 - 5.60
Free T4 0.55 ng/dL 0.58 - 1.64
Free T3 2.5 pg/mL 2.5 - 3.9
FSH 2.9 mIU/mL 1.79 - 113.59a

LH 5.6 mIU/mL 1.20 - 103.03b

Prolactine 16.9 ng/mL 3.34 - 26.72c

Estrodiol 362* pg/mL 20 - 534d

TSH: thyrotropin-stimulating hormone; LH: luteinizing hormone; FSH: 
follicular stimulating hormone. aFSH in mid-follicular, 3.85 - 8.78; mid-
cycle, 4.54 - 22.51; mid-luteal, 1.79 - 5.12; postmenopausal, 16.74 
- 113.59. bLH in mid-follicular phase, 2.12 - 10.89; mid-cycle, 19.18 
- 103.03; mid-luteal, 1.20 - 12.86; postmenopausal, 10.87 - 56.64. cPro-
lactine in premenopausal, 3.34 - 26.72; postmenopausal, 2.74 - 19.64. 
dEstrodiol in mid-follicular, 24 - 114; periovulatory, 62 - 534; mid-luteal, 
80 - 273; postmenopausal, 20 - 88. *The estrodiol was assayed after 
the IV premarin given.

Figure 1. Changes in hemoglobulin (HgB) and red blood cells (RBC) before and after blood transfusion (given on Day 0) 
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the proliferation of endometrium linings, and the positive feed-
back promotes LH surge, resulting in the second phase - ovula-
tion. In the third luteal phase, elevated progesterone produced 
by the corpus luteum halts proliferation of the endometrium 
and promotes its differentiation; when the progesterone level 
declines, the endometrial lining sheds, and the menstruation 
results [4].

Abnormal uterine bleeding (AUB) is an umbrella defini-
tion for any irregular (in terms of regularity, frequency, dura-
tion, and volume of blood loss) menstruation with or without 
identifiable causes [4]. It has long been debated among the 
practitioners on the accuracy and the content of concept of 
AUB [3, 6]. The denotation of AUB is different among physi-
cians between US and internationals [3]. Since 2005, a panel 
of international specialists have been working on the causes of 
AUB based on the structural and/or functional abnormalities 
and reached a consensus of PALM-COEIN (polyp, adenomyo-
sis, leiomyoma, malignancy and hyperplasia, coagulopathy, 
ovulatory dysfunction, endometrial, iatrogenic, and not yet 
classified) classification system, which was approved by the 
Executive Board of International Federation of Gynecology 
and Obstetrics (FIGO) in 2011 [7, 8].

Although no longer recommended by FIGO [8], the no-
menclatures such as DUB and menorrhagia are still frequently 
used. The widely accepted definition for DUB is abnormal 
uterine bleeding that occurs in the absence of pelvic pathology 
or identifiable medical illness. DUB is considered the most 
common cause of AUB but remains a diagnosis of exclusion 
[9, 10]. DUB is classified as ovulatory and anovulatory [4]; in 
the US, DUB usually refers anovulatory [3].

Anovulatory DUB is more common and is usually asso-
ciated with reproductive endocrine (hypothalamus-pituitary-
ovary axis) dysfunction. It results from the excessive or un-
opposed estrogens that disrupt the normal cyclic pattern of 
ovulatory hormonal stimulation of the endometrial lining [3, 
4]. It is thought to be associated with either estrogen break-
through/withdrawal or progesterone breakthrough [4].

Ovulatory DUB is predominantly associated with de-
creased endometrial vasoconstriction and vascular haemostat-
ic plug formation, leading to defective control of the volume of 
blood which is lost during menstruation. Ovulatory DUB may 
be associated with disturbed angiogenesis, fragile vessels and 
defective haemostatic processes [3, 4].

Menorrhagia, although not clearly defined, is a term used 
for over 300 years in the literatures [6]. It is usually considered 
ovulatory type of DUB, which is clinically defined as exces-
sive flow (greater than 80 mL of total blood loss) and pro-
longed duration (more than 7 days) at regular cycle intervals 
[3-5]. In practice, however, it is also used in anovulatory DUB 
for convenience to describe the severe bleeding. In addition, 
the volume of blood loss is usually assessed clinically, i.e., the 
number of pads changed, or the degree of anemia [5, 10].

Profound hypothyroidism

Hypothyroidism is defined as decreased thyroxines (T4 and 
T3) and elevated TSH levels (usually greater than 5.0 mIU/L), 

and the upper limit of latter is still controversial and is subject 
to age-specific definition [11]. The etiology of hypothyroidism 
is broad [12]. This patient is iatrogenically hypothyroid due 
to total thyroidectomy and subsequent two times of radioac-
tive iodine ablation for the treatment of thyroid cancer. In most 
cases, hypothyroid patient can be successfully treated with 
LT4 [12]. However, issues with treatment adherence have been 
reported to be the most common cause of treatment failure for 
hypothyroidism [13]. The condition of this particular medical 
non-compliance is specifically termed “pseudomalabsorption 
of LT4” [14, 15].

Hypothyroidism is associated with multi-organ dysfunc-
tions, including cardiovascular, neuromuscular, gastrointesti-
nal and reproductive systems [16, 17]. Severe hypothyroidism 
may cause failure of ovulation secondary to hypogonadism. If, 
however, the ovulation and conception do occur, the chances 
of abortions, stillbirths, or prematurity are much higher [17]. 
Secondary to medication non-compliance, this patient had 
multiple episodes of severe hypothyroidism with various com-
plications. During the months of September and October in 
2007, her TSH was elevated from 70 to over 100 mIU/L (data 
not shown). In those times, she was hospitalized for a sponta-
neous abortion (SAB), and an acute decompensated conges-
tive heart failure (CHF) with elevated b-type natriuretic pep-
tide (BNP) levels (peaked > 1,100 pg/mL, data not shown) and 
non-ischemic cardiomyopathy with ejection fraction (EF) of 
29%.

In this admission, despite the markedly elevated TSH lev-
el, her free T4 was moderately reduced and free T3 level, the 
bioactive form of thyroxine, was still in the low normal range 
(Table 2). This explains the minimal subjective symptoms of 
hypothyroidism and the absence of myxedema, a severe form 
of hypothyroidism [12].

Severe hypothyroidism and DUB

As mentioned above, the causes of DUB are broad, including 
local structural abnormality, pelvic pathology, and systemic 
diseases [3, 5]. It was well documented that hypothyroidism is 
associated with polymenorrhea or menorrhagia [1]; profound 
hypothyroidism has been reported to cause life-threatening 
menorrhagic anemia [18]. There is accumulating evidence 
on the cause-effect relationship between hypothyroidism and 
menorrhagia; the treatment of hypothyroidism has been report-
ed to ameliorate the menstrual blood loss [19].

The mechanism of hypothyroidism to cause excessive 
uterine bleeding is multifactorial. Physiologically, the platelet 
plays an important role in hemostasis during menstruation [3]. 
It is recognized that overt or even subclinical hypothyroidism 
can not only cause anemia, but also the platelet dysfunction, 
particularly the acquired von Willebrand syndrome [20, 21]. 
In addition, the meta-analysis by Squizzato et al showed that 
overt dysthyroidism disturbs the coagulation-fibrinolytic bal-
ance with hypocoagulable state associated with hypothyroid-
ism and a hypercoagulable state with hyperthyroidism [22].

Emerging evidence supports close physiologic and path-
ologic interactions between hypothalamic-pituitary-thyroid 
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(HPT) axis and the hypothalamic-pituitary-ovarian (HPO) 
axis. The presence of thyroid hormone receptors on the ova-
ries suggests the influence of reproductive function by thyroid 
function, while the estrogens may exert its effect at the higher 
levels of the HPT axis [23]. Studies by Sower et al suggest the 
existence of a primitive, overlapping yet functional HPO and 
HPT endocrine systems by sharing the pituitary glycoprotein 
hormone/glycoprotein hormone receptor systems as a link be-
tween the neuro-hormonal and peripheral control of reproduc-
tive system [24].

Pituitary hormones including LH, FSH, TSH and the pla-
centa-derived chorionic gonadotropin (hCG) are glycoproteins 
that consist of two strong non-covalently bond components, the 
alpha unit and beta unit. The alpha unit is common to all these 
hormones while the beta unit is specific to individual hormone 
[25]. The beta-subunits are responsible for receptor binding on 
target cells whereas the alpha-subunits are essential for recep-
tor transactivation through G-protein-coupled receptors. Physi-
ologically, synthesis and secretions of alpha- and beta-chain 
are highly coupled with only small amounts of free monomeric 
subunits. This coordinated production of intact hormones may 
be disturbed and disproportionate quantities of free alpha-sub-
units are secreted in pituitary adenomas, being most commonly 
associated with gonadotroph- or thyrotroph-derived tumors 
[26]. Hypothalamic gonadotropin releasing hormone (GnRH) 
and thyrotropin-releasing hormone (TRH) or their agonists/an-
tagonists can also alter the alpha subunit level [25].

In severe hypothyroid patient, the TSH is markedly in-
creased due to the weakened or absence of negative feedback 
from thyroxines (T4 and T3). The hypersecretion of TSH may 
result in hyperplasia of thyrotropes in the pituitary gland, as re-
cently reported by Doyle et al in a case of “pseudomalabsorp-
tion of LT4” with much elevated TSH (> 700 mIU/L) [27]. The 
mass effect of pituitary hyperplasia can suppress the secretion 
of LH [14, 15, 27]. Due to the same mechanism of lack of 
feedback suppression, the hypophyseal TRH is also expected 
to be elevated, which increases the secretion of both TSH and 
prolactine (PRL) levels; the hyperprolactinemia will in turn 
suppress the LH [1]. TSH has a small FSH- and LH-like ef-
fect. Depending on the degree of disturbance of these upper 
level hormones, the estrogen level may remain elevated inap-
propriately and unopposed, which results in anovulatory DUB 
[1]. In addition, the spillover of the free alpha subunit pituitary 
glycoprotein may have regulatory effect on HPT/HPO axes as 
well as the uterus. All these abnormalities could contribute to 
DUB or menorrhagia.

Therefore, the causes of menorrhagia are multifactorial, 
and multiple etiologies can coexist in one case. This patient 
had no personal or family history of bleeding disorders or he-
moglobinopathy. She did have some degree of microcytic, hy-
pochromic anemia with markedly elevated RDW, about 22.0% 
before transfusion (Table 1). Although the acquired platelet 
dysfunction could not be ruled out, her menorrhagia was more 
likely secondary to the neuro-endocrine disturbances due to 
the elevated TSH along with relatively low LH and FSH levels 
(Table 2). Since TSH has some FSH and LH properties, it may 
stimulate the estrogen production. The unopposed estrogen not 
only negatively inhibits FSH and LH but also results in endo-
metrial hyperplasia that eventually lead to heavy breakthrough 

bleeding [3, 4, 9]. The relatively low LH and FSH could also 
be a result of chronically elevated TSH caused by the hyper-
plasia of thyrotrophs that exerted the mass effect on FSH and 
LH-secreting pituitary cells, although no MRI study was ob-
tained to confirm this hypothesis.

Treatment and management of anemia due to excessive 
DUB

Treatment of acute blood loss anemia is directed by the pa-
tient’s clinical presentation and pertinent laboratory profiles 
and should follow the rule of ABC (airway, breathing, circu-
lation). In the emergent setting, hemodynamic stability is of 
great importance [5]. In this patient, her nadir of hemoglobulin 
was 7.0 g/dL, which was improved to 10.0 g/dL with two units 
PRBC (Table 1 and Fig. 1). Acute treatment with IV prema-
rin significantly reduced the bleeding by the elevated serum 
estrogen level (Table 2). The mechanisms include induction 
of capillary vasospasm, reducing capillary permeability, up-
regulation of levels of fibrinogen, factor IV, and factor X and 
enhancement of platelet aggregation. It also upregulates pro-
gesterone receptors, making subsequent treatment with pro-
gestins more effective [5, 28]. Long-term treatment is based 
on the underlying etiology of DUB. In this patient, she had 
no means of contraception. Therefore, long-acting progestin, 
medroxyprogesterone acetate (Provera) is of wise choice [5].

For the treatment of hypothyroidism, the patient was re-
started LT4 150 µg daily and was asked to follow up in 4 - 6 
weeks. A lengthy education was given to the patient about the 
importance of medication compliance to prevent complica-
tions from severe hypothyroidism, including SAB, DUB, and 
CHF [16, 17, 29]. The adherence to the treatment plan is par-
ticularly important for this patient with history of thyroid can-
cer, because LT4 can not only correct hypothyroidism, but also 
prevent recurrence of thyroid cancer [30].
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