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Abstract

Objective: To report the prevalence and severity of nonpelvic symptoms for patients with venous-origin chronic pelvic
pain (VO-CPP) and to describe outcomes after pelvic vein stenting and embolization.

Methods: We retrospectively reviewed outcomes of 45 women with VO-CPP who underwent treatment with iliac vein
stenting and/or embolization. Patients completed symptom-severity questionnaires before and after treatment that as-
sessed for pelvic pain, and multiple other symptoms, including brain fog, anxiety, depression, musculoskeletal pain, fatigue,
migraines and more.

Results: Patient age ranged from 18 to 65 years. The prevalence of common symptoms was as follows: migraines, 69%;
brain fog, 76%; anxiety attacks, 58%; excess sweating, 64%; hip pain, 73%; diarrhea, 62%; constipation, 76%; and abdominal
bloating, 82%. After treatment, most symptom scores improved by more than 50%; exceptions were excessive sweating
(41% improvement) and bloating (47% improvement). Prevalence of individual symptoms that bundle into POTS ranged
from 29% to 76%, where symptom improvement ranged from 23% to 59% after treatment. Overlapping individual
symptoms characteristic of fibromyalgia and myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) were present in
64% to 82% of patients and all improved by 49% to 63% after treatment.

Conclusions: Pelvic venous flow abnormality is linked causally to a spectrum of interrelated symptoms, of which many can
be bundled into named syndromes of unknown cause. With catheter- based treatment of pelvic venous pooling, nonpelvic
symptom and syndrome scores improved.

Keywords
Chronic fatigue, ehlers-danlos syndrome, migraine headaches, pelvic congestion syndrome, postural orthostatic
tachycardia syndrome syndrome

syndrome (ME/CFS), and Ehlers-Danlos syndrome (EDS)
were formally diagnosed in the respondents abnormally

Introduction

Venous-origin chronic pelvic pain (VO-CPP) has been
associated with 4 comorbid syndromes (orthostatic intol-
erance; dysuria or interstitial cystitis; and irritable bowel
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syndrome [IBS]) with standardized surveys.' However,
many patients with VO-CPP also report additional symp-
toms beyond these syndromes. A previous online survey of
patients with VO-CPP? identified abnormally common
coexisting symptoms including: chronic fatigue (72%),
dizzyness (63%,) IBS type symptoms (61%), dysuria
(41%), brain fog (33%), excessive sweating (31%), tem-
poromandibular joint (TMJ) pain (31%), and joint hyper-
mobility (18%). The named syndromes of irritable bowel
syndrome (29%), fibromyalgia (13%), migraines (49%),
postural tachycardia syndrome (POTS), chronic fatigue
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frequently. Previous studies have linked VO-CPP to hip
pain,>* myalgic encephalomyelitis/chronic fatigue syn-
drome (ME/CFS),”” migraine headaches, and chronic
fatigue.>” " Orthostatic intolerance has been linked to
migraine headaches, ME/CFS, brain fog, fibromyalgia, and
anxiety."'"'> Interstitial cystitis is frequently diagnosed
concurrently with fibromyalgia and other
dysautonomias,'®'® and patients with IBS have symptoms
overlapping with those of fibromyalgia, orthostatic intol-
erance, hypermobile EDS, and CPP.>!'?? EDS has been
linked to all these conditions, as well as to TMJ and other
joint pain and migraines.'**""

Here, symptom prevalence and treatment effects, as
measured by reported scores, were reviewed for 21 indi-
vidual nonpelvic symptoms. These 21 were selected for
analysis because each has its own International Classifi-
cation of Diseases, Tenth Revision (ICD-10) code (Table
S1). Because these symptoms are recognized as individual
concerns or conditions, they merit individual attention.
Symptoms analyzed include migraines, hip pain, fatigue,
excessive sweating, anxiety attacks, brain fog, TMJ pain,
muscle pain, prolonged recovery after exercise and more.
Many of these symptoms are components of recognized
“syndromes of unknown cause,” such as POTS (heart
palpitations, anxiety attacks, brain fog, excessive sweating,
dizziness, heat intolerance, and skin sensitivity),n*35 CFS
(fatigue, weakness, prolonged recovery after exercise, brain
fog),'***** and fibromyalgia (head and neck discomfort,
brain fog, and muscle or joint pain in the arm, shoulder, or
neck).'*'32%3 Other included symptoms, such as mi-
graines, low back pain, or hip pain, are frequently comorbid
with other conditions.***?

The purpose of examining individual symptoms is a vital
one because the treatments administered to patients depend
on how their problems are detected and possibly bundled by
the diagnostician into a syndrome. A patient seeking care for
a nonspecific symptom such as dizzyness or severe fatigue
is unlikely to be screened for pelvic venous flow abnor-
mality as a possible cause.

In this study of 45 patients with VO-CPP, we examined
the effects of stenting and/or embolizing pelvic veins in the
light of a developing hypothesis of an “orthostatic flow
syndrome,” in which pelvic vein dysfunction contributes to
symptoms manifesting in various organ systems by se-
questering blood below the waist during upright posture.
This vein dysfunction causes local pelvic pain, may re-
lease vasoactive substances and may also diminish blood
return above the waist, triggering compensatory
physiology, 14344348

Materials and methods

We conducted a retrospective, observational review of
patients with VO-CPP. The cohort described here is the

same as that reported in a prior retrospective study, in which
several syndromes were surveyed.' Patients were referred to
an interventional radiology clinic (VIRChicago, Hinsdale,
Illinois) and presented from June 13, 2018, through Sep-
tember 1, 2021, for evaluation and treatment of VO-CPP.
The AMITA Health Institutional Review Board approved
this study (protocol 2020-0114-02), with certain precautions
for data handling. No patient was treated differently if their
health records were included in this analysis. The reporting
of this study is in compliance with the STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) statement.*’

Symptom questionnaire

An extensive questionnaire about symptoms was derived
from the literature of linked syndromes and our prior
survey of members of an online support group for pelvic
congestion syndrome (PCS).> We developed the current
questionnaire as a clinical tool to help identify problems
that patients sometimes did not volunteer, for various
reasons.’’

The 65-question survey was incorporated into the
electronic health record as a clinical tool (Supplement). A
nurse or medical assistant administered the survey at the
patient’s initial clinical visit and at follow-up visits (after
treatment). Fifty questions from the Orthostatic Hypoten-
sion Questionnaire (OHQ), International Pelvic Pain So-
ciety, Pelvic Pain and Urgency/Frequency symptom scale
and modified Rome III survey were discussed in the pre-
vious report." Fifteen of the 65 questions asked patients to
rate the perceived severity of other (miscellaneous)
symptoms that were not addressed in the previously vali-
dated questionnaires.

Exact instructions for questions varied but included
phrases such as “rate your level of pain,” “how distressed
are you by,” or “how much are you bothered by,” as ap-
propriate. Patients indicated their answers on a scale of
0 to 10.

Patient sample

All patients had clinical and imaging findings indicating a
venous origin for CPP." Patients were asked to return for
follow-up office appointments at intervals of 3, 6, and
12 months after completion of treatment. Of the 52 patients
who completed pretreatment questionnaires and received
treatment, 7 did not complete follow-up (3 because of
COVID-19 restrictions; 4 were lost to follow-up). Forty-
four patients returned for 1 or more follow-up visits after
2 to 8 months and 1 patient returned after 11.3 months. The
median time to the first follow-up visit was 4 months.
The 45 women who were included in the final cohort
ranged in age from 18 to 65 years (mean, 38.7 years). Parity
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ranged from O through 5 births (median, 2 births). The
7 patients who did not complete a follow-up questionnaire
had virtually the same age range (18-62 years) as that of the
overall group.

Treatment

Treatment was described previously.' Briefly, patients un-
derwent interventional stent placement and/or embolization
of pelvic veins. The treatments targeted only pelvic venous
blood flow, and the goal was to treat all pelvic venous
abnormalities until patients were asymptomatic, if
possible.’’>* The average number of procedures was 1.4.
The type of treatment was limited by various factors, such as
insurance coverage and intravenous contrast limits. Of the
45 patients in the cohort, 17 had iliac stents only, 5 had
gonadal and/or iliac vein embolization only and 23 had stent
placement plus embolization.

Statistical analysis

Forty-five patients had 1 follow-up visit, 16 had 2 visits and
very few had 3 visits, making a stronger case for comparing
before-versus after-treatment scores, rather than tracking
longitudinal posttreatment change. To avoid discarding
data, when both 3- and 6-months follow-up visits occurred,
scores for the 2 visits were averaged. If only | posttreatment
response was available, then that was used. Averaging
follow-up scores had additional advantages, creating a re-
sponse variable with more levels (e.g., “0, 0.5, 1.0, 1.5, 2.0”
rather than “0, 1, 2”’) and a response variance that generally
declined.

All data were in the form of pain or distress scores
ranging from 0 through 10. Because the survey questions
were wide ranging, no single symptom was present for
every patient. The analysis discarded data from patients who
never experienced a given symptom before or after treat-
ment (i.e., scoring 0 and 0). Paired t-tests investigated
treatment effects for those who ever reported a symptom
score of 1 through 10. One patient (aged 60 years, parity of
0) always scored all 21 symptoms as 0, although she had
other symptoms specific to VO-CPP. Data from this patient
were retained only to provide the correct denominator for
symptom prevalence, although they do not appear in any
paired test.

The distributions of severity scores often were skewed or
kurtotic, but the paired #-test assumed only that the dif-
ference in scores was normally distributed. Kolmogorov-
Smirnov tests rejected the hypotheses (at p <.05) of normal
distributions for difference in scores (before minus after) for
depression and fatigue. As a conservative measure, calcu-
lations for these possibly nonnormal variables were re-
peated with the nonparametric Wilcoxon signed-rank test,
which tests the null hypothesis that the medians are

unchanged (when underlying distributions are at least
symmetric) or that the distributions are unchanged (if
distributions are asymmetric). We calculated treatment ef-
fects as percent change, using the difference in mean values,
although the change in medians was sometimes even larger;
p values less than 0.05 were considered statistically sig-
nificant. Data were maintained with Excel spreadsheet
software (Microsoft Corporation) and analyzed with SPSS
software, version 29 (IBM Corporation).

Data availability statement

Data cannot be publicly posted due to protocol, but indi-
vidually submitted inquiries will be considered by the
authors.

Results

On average, pain and distress scores decreased for all 21
non-pelvic symptoms after interventions aimed at im-
proving pelvic venous blood flow. Eighteen symptoms
(86%) were significantly improved after treatment. Results
are organized into tables that correspond to common co-
morbid conditions or stand-alone concerns.

Table 1 shows results for 8 symptoms often associated
with POTS, ordered by prevalence. “Brain fog/trouble
concentrating” was the most commonly reported POTS
symptom (n = 34 [76%]). Before treatment, patients had a
mean brain fog score of 6.53; after treatment, the score
decreased to 2.69 (59% decrease) (Figure 1). The severity of
anxiety attacks decreased from 5.81 to 2.37 (59% decrease)
(Figure 2). Skin sensitivity and heat intolerance were the
least common symptoms.

We tracked 6 symptoms associated with fibromyalgia
and ME/CFS, and all improved significantly (Table 2).
Muscle or joint pain (in the arm, shoulder, and neck) im-
proved by 50%, head or neck discomfort improved by 60%,
and weakness improved by 63%. We had few data points for
the question pertaining to prolonged recovery from exer-
cise. That symptom was added to the questionnaire late in
the study, and only 11 patients had the opportunity to
respond.

The survey included 3 questions about symptoms associated
with IBS. All 3 symptoms improved significantly (Table 3),
with diarrhea showing the greatest improvement (70%).

The survey included questions about hip pain, migraine
headache, and depression (Table 4), as well as TMJ pain,
that were common in this patient population and also
possibly linked to POTS, fibromyalgia, ME/CFS, or IBS.
Thirty-three patients (73%) indicated having hip pain; of
these, 11 patients had pretreatment pain scores ranging from
8 to 10 (Figure 3). Not all patients had less hip pain after
treatment, but most reported scores that improved by 2 to
8 points. Thirty-one patients (69%) reported at least some



Phlebology 0(0)

Table I. Severity of symptoms associated with postural orthostatic tachycardia syndrome and dysautonomia, before and after

treatment of chronic pelvic pain of venous origin (N = 45).

Score, mean®

Paired difference (before minus after)

Symptom No. of affected patients (%)° Before  After  Mean (SEM)  Decrease in symptom score, %° P value®
Brain fog® 34 (76) 6.53 269  3.84 (0.54) 59 <.001
Dizziness 33 (73) 5.52 269 279 (0.59) 50 <.001
Excessive sweating 29 (64) 4.38 2.60 1.78 (0.65) 41 .01
Vision problem 28 (62) 5.04 3.73 1.30 (0.65) 26 .05
Irregular heartbeat 28 (62) 4.86 2.63 2.23 (0.58) 46 <.001
Anxiety attacks 26 (58) 5.81 237  3.44 (0.58) 59 <.001
Heat intolerance 17 (38) 5.47 3.56 1.91 (0.90) 35 .049
Skin sensitivity 13 (29) 5.77 4.44 1.33 (1.03) 23 22

*Number of patients with a symptom severity score greater than 0 at any time (before or after treatment).
PPossible scores ranged from 0 to 10.

“Calculated as follows: % Decrease = [(mean “Paired Difference”)/(mean “Before” score)]*100.

9Paired t- test to determine whether the difference in scores was significantly different from 0.

Brain fog also is associated with fibromyalgia and myalgic encephalomyelitis/chronic fatigue syndrome.
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Figure 1. Brain Fog Severity Scores. In the cohort, 34 patients reported nonzero scores (0-10 scale). (a), Comparison of scores before
and after treatment. (b), distribution of paired differences. Four patients reported worsening brain fog, One patient had unchanged
brain fog, and 29 reported improvement. The curved line indicates best fit to a normal distribution.

migraine pain (mean score at consultation, 6.90), and
25 patients had severe migraines (pain score, >6) (Figure 4).
Migraine pain improved by 54% overall and only 6 patients
(19%) continued to have severe pain. Depression affected
25 patients (56%). It was only moderately severe at baseline
and decreased to a low level after treatment. TMJ pain did
not change significantly.

Discussion

The 45 patients in this cohort all had some degree of pelvic
pain, and treatment was aimed solely at improving pelvic
venous blood flow.! However, the high symptom burden
and the widespread improvement after pelvic venous
treatment suggest a more systemic effect.
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Figure 2. Anxiety Attack Severity Scores. In the cohort, 26 patients reported nonzero scores (0-10 scale). (a), Comparison of scores
before and after treatment. (b), distribution of paired differences. Three patients reported worsening distress, and 23 reported
improvement. The curved line indicates best fit to a normal distribution.

Table 2. Severity of symptoms associated with fibromyalgia and myalgic encephalomyelitis/chronic fatigue syndrome, before and after

treatment of chronic pelvic pain of venous origin (N = 45).

No. of affected patients,

Score, mean®

Paired difference (before minus after)

Decrease in symptom score,

Symptom %" Before After Mean (SEM) %° P value®
Fatigue® 37 (82) 730 345 3.85(043) 53 <.001
Muscle or joint pain (arm, shoulder, 36 (80) 581 293 288 (0.62) 50 <.001
neck)
Low back pain 36 (80) 6.86 349 3.37(054) 49 <.001
Weakness 35 (78) 584 2.14 3.70 (0.46) 63 <.001
Head or neck discomfort 33 (73) 594 238 3.56 (0.56) 60 <.001
Prolonged recovery from exercise’  7/11 (64) 7.21 3.21 4.00 (0.98) 55 .007

*Number of patients with a symptom severity score greater than 0 at any time (before or after treatment).

BPossible scores ranged from 0 to 10.

“Calculated as follows: % Decrease = [(mean “Paired Difference”)/(mean “Before” score)]*100.
9Paired t- test to determine whether the difference in scores was significantly different from 0.
®Brain fog is also a symptom of these conditions. Data for brain fog are shown in Table |.

fLate addition to questionnaire (responses available for only |1 patients).

Symptoms associated with POTS

The interventional radiology clinic did not perform tilt table
tests, and POTS requires specific pulse changes and other
criteria for formal diagnosis. Pulse data were not tracked
regularly because some patients were being treated with
B-blockers. Nevertheless, many classic symptoms of POTS
occurred in the group and 6 of 8 POTS symptoms improved

significantly with treatment, several by more than 50%
(Table 1). From these data, we posit that some POTS
symptoms may be linked to reduced pelvic blood flow. This
mechanism is further supported by an imaging review by
Knuttinen et al,>*> who showed that iliac vein stenosis was
30% more common for patients with POTS than for control
patients. POTS symptoms also were abnormally common in
a survey of members of a PCS support group (63% vs 1% in
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Table 3. Severity of symptoms associated with irritable bowel syndrome, before and after treatment of chronic pelvic pain of venous
origin (N = 45).

Score, mean® Paired difference (before minus after)
Symptom No. of affected patients, %* Before  After  Mean (SEM)  Decrease in symptom score, % P value®
Abdominal bloating 37 (82) 6.41 3.39 3.01 (0.69) 47 <.001
Constipation 34 (76) 5.15 2.53 2.62 (0.69) 51 <.001
Diarrhea 28 (62) 479 1.43 3.36 (0.70) 70 <.001

*Number of patients with a symptom severity score greater than 0 at any time (before or after treatment).
PPossible scores ranged from 0 to 10.

Calculated as follows: % Decrease = [(mean “Paired Difference”)/(mean “Before” score)]*100.

9Paired t- test to determine whether the difference in scores was significantly different from 0.

Table 4. Severity of miscellaneous symptoms, before and after treatment of chronic pelvic pain of venous origin (N = 45).

Score, mean® Paired difference (before minus after)
Symptom No. Of affected patients, %* Before After Mean (SEM) Decrease in symptom score, %° P value®
Hip pain 33 (73) 5.91 2.60 3.31 (0.72) 56 <.001
Migraine 31 (69) 6.90 3.21 3.69 (0.46) 53 <.001
Depression® 25 (56) 4.68 2.44 2.24 (0.52) 48 <.001

*Number of patients with a symptom severity score greater than 0 at any time (before or after treatment).

PPossible scores ranged from 0 to 10.

Calculated as follows: % Decrease = [(mean “Paired Difference”)/(mean “Before” score)]*100.

9Paired t- test to determine whether the difference in scores was significantly different from 0.

“Differences were not normally distributed; substituting a Wilcoxon signed-rank test returned p < .001, with medians decreasing by 50% (from 4 to 2).
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Figure 3. Hip Pain Severity Scores. In the cohort, 33 patients reported nonzero scores (0-10 scale). (a), Comparison of scores before
and after treatment. (b), distribution of paired differences. Six patients reported worsening pain, and 27 reported improvement
(several by as much as 10 points). The curved line indicates best fit to a normal distribution.
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Figure 4. Migraine Pain Severity Scores. In the cohort, 31 patients reported nonzero scores (0-10 scale). (a), Comparison of scores,
before and after treatment. (b), distribution of paired differences. Two patients reported worsening pain, | had unchanged pain, and
28 reported improvement. The curved line indicates best fit to a normal distribution.

the general population).? Prospective evaluation of patients
with confirmed POTS is needed to directly evaluate a pu-
tative benefit of normalizing pelvic blood flow.

Brain fog, which is associated with dysautonomia and
orthostatic intolerance, can be severe for patients with ME/
CFS, POTS and fibromyalgia.'"'%'*>*% It has recently
been linked to post-COVID-19 condition.****%’

Van Campen et al'>~*® noted that in tilt table testing, patients
with ME/CFS, POTS, or orthostatic hypotension had a 28%
decrease in cerebral blood flow with upright posture. Pelvic
flow is a new link suggesting that patients with brain fog may
benefit from pelvic vein evaluation. For several patients,
disabling brain fog (scores of 8-10) decreased sharply or
vanished (Figure 1). With the elimination of such severe
disability, some patients from the current cohort were able to
resume driving or to enroll in college. The brain fog of fi-
bromyalgia also is typically evaluated without consideration of
blood flow (central causes have been suspected instead).>®>’

Symptoms associated with fibromyalgia

Patients with pelvic venous pain commonly reported
symptoms that were consistent with fibromyalgia (Table 2).
However, without specific evaluations, it is not possible to
say how many patients in the current cohort had fi-
bromyalgia. Many patients had HSD or EDS, which is
associated with muscle and joint pain and with
fibromyalgia.****! Determining whether musculoskeletal
pain is due to EDS or HSD versus fibromyalgia is difficult
because the conditions share widespread pain symptoms.

Fairweather et al*® described a cohort of patients at an EDS
clinic and reported that 70% had fibromyalgia.

In the current cohort, the relationship between muscu-
loskeletal pain symptoms and VO-CPP was strong, and the
posttreatment improvement was remarkable. One symptom,
low back pain, is a nonspecific symptom commonly as-
sociated with pelvic venous pain*” and it improved by 49%
with venous treatment.

Fibromyalgia pain is a form of orthostatic intolerance, as
determined by tilt table evaluations.'**”-* Fibromyalgia is
frequently diagnosed concurrently with other dysautonomias,
as well as IBS, interstitial cystitis, and myofascial pain syn-
drome.° In this group of patients with VO-CPP, fibromyalgia
symptoms were common, but improved blood return appeared
to alleviate many symptoms. A physiologic pathway may exist
that explains musculoskeletal pain changes through sympa-
thetic nervous system modulation. Zamuner et al*’ reported
that greater sympathetic activity can cause more severe fi-
bromyalgic pain. Moreover, increasing flow into the inferior
vena cava directly reduces sympathetic activity in humans.*

Symptoms associated with ME/CFS

ME/CES is characterized by orthostatic intolerance, brain
fog, fatigue and weakness. In addition, prolonged recovery
from exercise is relevant for diagnosing ME/CFS.*® Many
symptoms that are associated with ME/CFS were common
among these patients with VO-CPP' and all associated
symptoms included in the questionnaire improved signifi-
cantly, including weakness (by 63%) and fatigue (by 53%)
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(Table 2). Although we were able to collect only a few data
points for prolonged recovery (n = 7) because of its late
addition to the questionnaire, the patients who did answer
reported marked improvement (55%). ME/CFS has been
associated with low blood pressure, poor blood flow in the
brain, and hypermobility (HSD and EDS)—and now,
perhaps also with pelvic vein insufficiency.'%'>~®

Symptoms associated with IBS

IBS is poorly understood in terms of causality and is often
associated with nausea, bloating, constipation, diarrhea,
weight loss, and dyspepsia. Many patients with IBS diag-
noses have overlapping diagnoses of fibromyalgia, POTS,
HSD, ME/CFS, anxiety, EDS, and CPP.*!'?2241.63

Three questions about IBS symptoms were included
separately because the Rome III scale (used in a previous
analysis') was a poor tool for directly querying patients.
However, when patients were asked about these 3 symp-
toms in the current questionnaire, most indicated that they
had gastrointestinal tract issues (Table 3), similar to sur-
veyed members of an online PCS support group.” After
treatment, abdominal bloating improved by 47%, con-
stipation by 51%, and diarrhea by 70%.

Hip pain and migraine headaches

Case reports have linked VO-CPP treatment with im-
provement in hip pain.** This group overall showed an
improvement of 2 to 8 points in pain score (Figure 3). EDS
is associated with joint pain.®*®* Thus, patients with EDS or
HSD might be expected to have hip pain that would not
necessarily improve with vein treatment. Three patients still
had pain scores of 8 or higher and a few had worse pain
postprocedure (probably from phlebitis from sclerotherapy,
an adverse effect). At least 1 patient in the group had
previous exploratory hip surgery (with negative findings),
and indeed, pelvic veins are not in the differential diagnosis
for hip pain.®® Nevertheless, considering that 56% of the
total group of patients with VO-CPP had a diagnosis of
EDS/HSD, the observed improvement in hip pain (aver-
aging 56%) might indicate that varicose veins in the low
pelvis are causing referred pain in the hip area. Of note, an
imaging study from Turkey showed that 32% of patients
imaged for sacroiliitis had signs of pelvic venous
congestion.*

Migraines are a huge cause of morbidity worldwide, with
many millions of individuals affected.®” We posit that a
subset of these patients may have orthostatic migraines.
Headaches can be associated with POTS and
dysautonomia®'"**? and with EDS.”""

EDS is associated with other separate causes of headache,
including Chiari formation, CSF leaks, and craniocervical
instability (due to ligamentous laxity),”® which should not be

affected by pelvic vein repair. However, migraines have been
linked to venous insufficiency in the legs and with nutcracker
syndrome, both of which are associated with pelvic venous
insufficiency.”’" Dramatic improvements in migraine symp-
toms have not previously been attributed to pelvic vein repair.
In the current cohort, migraine pain improved by 54% overall
after treatment of pelvic veins. Remarkably, restoration of
pelvic venous blood flow reduced the number of patients with
severe migraine pain from 25 to 7 (Figure 4). For some pa-
tients, the reduction in pain enabled them to go to school or
work. We believe that this improvement in severe migraine
pain after resolution of pelvic venous blood flow abnormalities
has considerable clinical significance. Even if such migraines
accounted for only a small percentage of the total estimated
1 billion migraineurs, pursuit of a new link is worthwhile.

One possible explanation is the link between painful
pelvic veins and calcitonin gene-related peptide (CGRP)
and substance p because those peptide mediators also cause
migraines. They are powerful vasodilators and drugs
blocking those mediators stop migraines. Does improving
pelvic venous blood flow decrease concentration of CGRP
and substance p, thereby affecting migraines?**">

Orthostatic intolerance and ME/CFS

Previously, we reported a high incidence of orthostatic
intolerance in this cohort, as measured by the validated
OHQ, and described a 49% improvement after pelvic vein
intervention." We had compared severity of orthostatic
intolerance among these patients with venous CPP with the
severity reported by Ruzieh et al’® of patients with severe
POTS who received weekly intravenous saline infusions, a
mainstay treatment for POTS. In that study, the overall
improvement in orthostatic symptoms (47%) was similar.
One of the improved symptoms in our cohort was fa-
tigue. As early as 1949, Taylor’-* noted low blood pressure
and chronic “invalid-like fatigue” as common findings
among patients with pelvic congestion fibrosis syndrome.
Severe fatigue was one of the most frequent extrapelvic
concerns (72%) in a recent online survey of patients with
PCS, with 10% reporting a formal diagnosis of severe
chronic fatigue.? Furthermore, patients with ME/CFS have
increased odds of having CPP.” In terms of treatment, one
report indicated that compression stockings improved
cardiac output and cerebral blood flow for patients with ME/
CFS, as measured by tilt table testing, further strengthening
the link between lower-body blood pooling, low blood
return and ME/CFS.">* Improved pelvic blood flow may
directly augment blood flow to the brain, or it may improve
fatigue through other pathophysiologic mechanisms.
Other theories about ME/CFS implicate viral infection
(e.g., Epstein-Barr, COVID-19), mitochondrial dysfunc-
tion, or central nervous system—mediated processes.*®’> 7
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Are anxiety and depression causative?

The anxiety that is commonly associated with POTS and
dysautonomia is not thought to be psychologically based*;
rather, it is likely a physiologic response to a compensatory
adrenergic increase and to sympathetic overdrive stimula-
tion (i.e., the “fight or flight” effect). In the present group, a
majority of patients (n = 26 [58%]) reported having anxiety
attacks. For these patients, the severity of anxiety attacks
improved by 59% with treatment (Figure 2), and many
patients with crippling anxiety attacks reported much im-
provement. The severity of excessive sweating (hyperhi-
drosis), which showed a 41% improvement after treatment,
may share this physiologic mechanism.

Although anxiety is strongly associated with POTS, it is
also an independent problem. Certainly, for patients with
constant or frequent pain, relief from pain is expected to
decrease anxiety. Many studies, however, connect anxiety
to multiple syndromes of unknown cause and even EDS,
with some researchers implying that syndromes could also
be an effect of anxiety (or hypervigilance, catastrophizing,
and functional illness) because they are unaware of the
vascular effects.'”?+638984 A gtraightforward circulatory
disorder triggering anxiety-type symptoms, if confirmed,
would provide hope for these patients with multiple syn-
dromes and disabling anxiety attacks.

Depression was a concern for 25 patients (56%), but only
moderately severe depression was reported at baseline, and
depression decreased by 48% after treatment. Thus, depression
perhaps is only a reaction to illness. Physical symptoms of ME/
CFS do not improve with treatment of depression® and no
treatment for depression was offered in this study.

Anxiety and depression are commonly associated with
chronic illness. More research is needed, such as physiologic
testing to identify factors that are causing anxiety.

Other symptoms

Twenty-four patients (53%) reported jaw pain, which did
not improve significantly with treatment. Although a
strong or specific relationship between TMJ pain and the
VO-CPP group was not observed in the current study, jaw
pain can be a symptom of EDS.?>*® Skin rashes from
mast cell activation may occur with the rest of the
symptoms; our questionnaire had only 1 item about skin
sensitivity, and the responses showed no significant
change.®”-®®

Venous flow abnormadlities as a novel causative
mechanism for syndromes of unknown cause
Abnormal vein function is associated with poor upright

blood return in dysautonomia. Our observations suggest
that abnormal pelvic blood flow is connected to many of the

conditions evaluated in this study. Still, VO-CPP syndrome
and its hallmark stagnant blood circulation have not been
considered to have a potentially central or contributing role
to other interrelated flow-deficit conditions.

Patients with seemingly disparate, multisystemic con-
cerns are often not well evaluated in our allopathic health
care system.’® Anecdotally, we noted that several patients in
this group had been seen in the emergency department 50 to
100 times or had more than 60 doctors’ numbers in their
contacts (suggesting a long history of severe illness). As a
group, they had interacted with health care systems hun-
dreds of times before VO-CPP was diagnosed. One had VO-
CPP undiagnosed for 20 years, despite receiving treatment
at a tertiary medical center. The literature shows that these
conditions may be treatment resistant or thought to be
psychosomatic.

Findings of the current study support a developing model
of an “orthostatic flow syndrome”, in which pelvic vein
dysfunction acts to sequester blood below the waist during
upright posture. This stagnant flow causes local pelvic pain
but may also diminish blood flow above the waist. The
present data suggest that abnormal pelvic vein blood flow is
a possible mechanism underlying numerous conditions of
unknown cause. Risk factors are unclear for pelvic venous
damage that causes stagnant flow, varices, obstruction, and
orthostatic pain, but the high prevalence of HSD and EDS in
this group (56%)' may explain the dilation and fragility of
pelvic veins that has long been observed by interventional
radiologists (in addition to pregnancy effects®”). However,
venous pooling in the pelvis may be just one of a number of
conditions (e.g., immunologic disorders, Sjogren syndrome,
viral illness, central sensitization) that contribute to or-
thostatic intolerance and dysautonomia.’>**% A separate
study of young patients with comorbidities of POTS
showed that POTS did not directly cause the cluster of
comorbid conditions’*; rather, POTS was itself a comorbid
condition of something else.

Limitations. This study focused on the venous hemody-
namics that we observed in this patient group. To assume
that structural abnormalities of pelvic veins by themselves
are causative of a wider spectrum of symptoms oversim-
plifies the larger question of causation because genetic,
molecular, and neurobiologic factors (CGRP, substance p,
histamine) have not been considered. Patients with EDS
have alterations in collagen, and the known collagenous
makeup of the extracellular matrix of vein walls could
render these patients more susceptible to venous com-
pression or engorgement,’**%*

The questionnaire did not ask about symptoms of nausea
(strongly associated with EDS and HSD), weight loss, or
weight gain, and these stand as omissions.'®>*® The ret-
rospective study design precluded having a control group,
so treatment effect consists of the entire patient experience.
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Patients and staff were not blinded to results because the
questionnaires were used as clinical tools.

Conclusion

This review of 45 patients with VO-CPP supports the
following conclusions:

1. Nonpelvic symptoms are strongly associated with
this patient group, most notably migraines (69%),
brain fog (76%), anxiety attacks (58%), excessive
sweating (64%), hip pain (73%), diarrhea (62%),
constipation (76%), and abdominal bloating (82%).

2. Nonpelvic symptoms that bundle into syndromes are
strongly associated with this patient group, including
POTS (29%-76%) and overlapping symptoms that
are characteristic of fibromyalgia and ME/CFS
(64%-82%).

3. 18 nonpelvic symptoms significantly improved with
treatment. TMJ pain and skin sensitivity did not
show significant improvement.

4. Not all patients showed improvement, and we be-
lieve that good clinical follow-up and subsequent
referrals or consultations are vital for those patients.

The reported findings suggest that pelvic venous pooling
is associated with a wider syndrome. On the basis of the
present hypothesis of an orthostatic flow syndrome, many
straightforward tests of pathophysiology can be designed to
fill gaps in the proposed theory. Establishing widely available
interventional procedures as safe and effective treatments for
these conditions could be life changing for many patients.
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Appendix

Abbreviations

CGRP Calcitonin gene-related peptide
CPP  Chronic pelvic pain
EDS Ehlers-Danlos syndrome
HSD Hypermobility spectrum disorder
IBS Irritable bowel syndrome
ICD-10  International Classification of Diseases, Tenth
Revision
ME/CFS Mpyalgic encephalomyelitis/chronic fatigue
syndrome
OHQ Orthostatic Hypotension Questionnaire
PCS Pelvic congestion syndrome
POTS Postural orthostatic tachycardia syndrome
STROBE Strengthening the Reporting of Observational
Studies in Epidemiology
TMJ  Temporomandibular joint
VO-CPP  Venous-origin chronic pelvic pain
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