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Continuing perioperative estrogen therapy
does not increase venous thromboembolic
events in transgender patients: a systematic
review and meta-analysis
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Abstract. – OBJECTIVE: The aim of this study

is to compare the risk of venous thromboembolic events (VTE) between patients suspending
and continuing estrogen therapy perioperatively, in male to female gender-affirming surgery
(vaginoplasty).
MATERIALS AND METHODS: The authors
conducted a systematic review and meta-analysis of existing research on male to female gender-affirming study, which compared the risk
of VTE among the usage of estrogen perioperatively.
RESULTS: A total of 209 studies were identified as potentially eligible among PubMed, Embase, and Cochrane library databases. Among
the studies, 191 studies were excluded due to
their abstract inappropriateness. Out of the remaining 18 studies, only 3 articles were eligible and were finally included. Meta-analysis was
performed and showed odds ratio of 0.77 (95%
CI: 0.04, 14.01).
CONCLUSIONS: Perioperative estrogen therapy does not increase VTE risk on male to female gender-affirming surgery. Therefore, estrogen therapy may be continued perioperatively in vaginoplasty. More prospective studies are
needed.
Key Words:
Gender-affirming surgery, Hormone replacement
therapy, HRT, Vaginoplasty, Transgender, Perioperative estrogen.

Introduction
Awareness about transgender health and recognition of their health needs has significantly
increased over the past few decades. This has
subsequently led to a steep surge in the medical and surgical offerings in order to cater to
the well-being and health of the transgender
society. Within these advancements, there are
several possible options for treating transgender
patients, but to sum up, patients usually start with
hormone replacement therapy and then move
up to gender affirming surgeries1. While these
treatment options brought great advancement in
transgender society, hormonal and surgical treatments have their risks. In hormonal treatments,
venous thromboembolic events (VTE) is rare
but is the most consistent and eminent complication2. A study2 shows that the estrogen-progestin
trial doubles the risk of VTE, with an actual
increase of 0.18% points, and the estrogen-only
trial increases the risk by 33%, with an actual
increase of 0.07% points. In contrast, in gender
affirming surgeries, neo-vaginal stenosis was the
most reported complication (7% to 12% in penile
inversion vaginoplasty; 1.2% to 43% in bowel
vaginoplasty), followed by rectal injury such as
rectovaginal fistula (2% to 4.2%). Other complications include urethral meatal stenosis (1% to
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6%), wound dehiscence (12% to 33%), bleeding
(3.2% to 10%), and VTE3,4. Therefore, both gender affirming surgeries and the use of hormone
replacement therapy are independent risk factors
for VTE5,6. Plus, hormone management in the
perioperative transgender surgery period and the
associated risk of VTE has always been a controversial debate in this field due to the absence
of evidence-based recommendations and expert
consensus as to suspend or continue hormone
replacement therapy in the perioperative period.
Small cohort studies and a lack of randomization
have limited the estimation of the lifetime risk of
venous thrombosis in the transgender population.
As a result, different centers have established
their own institutional protocols on the interruption, or not, of hormone replacement therapy
before and/or after transgender surgery7,8. There
have been very few studies that addressed this
issue. So, we have performed a systemic review
and meta-analysis to summarize the overall effect of the use of perioperative estrogen on the
incidence of VTE in patients receiving male to
female transgender surgery.

Materials and Methods
Literature Search Strategy and
Study Selection
This review was conducted with in accordance
with Preferred Reporting Items for Systemic Review and Meta-Analysis (PRISMA) statement.
Two investigators (JB and MHL) independently searched in PubMed, Embase, and Cochrane
library databases up to January 31, 2021, for
studies evaluating the risk of VTE in transgender
patients using perioperative estrogen with the
following keywords and their MeSH terms: maleto-female transition, transgender, gender reassignments/affirming surgery, estrogen, perioperative, vaginoplasty. Within the searched articles,
investigators progressively examined the titles,
abstract, and the full-text. Furthermore, the investigators searched for the reference articles to
find out additional eligible articles. The selected
articles were then reviewed and determined by
other coauthors for final inclusion. If there was
disagreement between the coauthors, third senior
author (JIS) held a discussion and agreement was
made between the reviewers.
Studies were considered eligible if they included patients undergoing gender-affirming
vaginoplasty that either continued or intention2512

ally discontinued estrogen therapy and documented the incidence of postoperative VTE
in both cohorts. The quality of observational
studies was evaluated using the Newcastle-Ottawa Scale. The primary outcome of interest
measured the occurrence of post-operative VTE
in the two groups. With the extracted data, meta-analysis was performed to aggregate odds
ratio of VTE among the two groups after gender-affirming vaginoplasty.
Data Extraction
From each eligible article, study design, risk
of bias, quality, number of patients, control group
characteristics, type of hormone used, outcome,
type of surgery, relevant results, and recommendations were extracted. Then, meta-analysis was
performed
Statistical Analysis
Odds ratio between two groups (hormone therapy suspended vs. hormone therapy continued
after the surgery) were calculated. Adjusted measures of association and the corresponding 95%
confidence intervals (CIs) from each study were
pooled using a random-effects model. The “tau”
measurement and related metric, the I2 statistics,
were used to evaluate heterogeneity across studies. The meta-analysis was performed using Review Manager 5.4.1 and R 4.0.4 and its packages.

Results
Figure 1 exhibits PRISMA diagram of the
study process. A total of 209 reports (PubMed 93,
Embase 115, Cochrane library 1) were identified
as potentially relevant studies after completing
our database searches. 191 studies were excluded
through screening after assessing their eligibility based on the title and abstract and removing
duplicates. 18 studies were subjected to full-text
screening, of which 15 were excluded for the
following reasons: 6 did not report the outcome
of interest, 6 were only abstracts, 1 was a review
article, 1 was not related to the topic, and 1 was
written in a language other than English. At last,
a total of 3 articles were included in our description. The characteristics of the 3 included studies
are summarized in Table I9-11. All reports were
retrospective cohort studies and are deemed good
quality with a Newcastle-Ottawa Scale score of 7
except for one article (Table II)9.
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Figure 1. PRISMA flow
diagram.

In Nolan et al11, a total of 178 patients had penile inversion vaginoplasty in the United States,
and the patients were divided into two groups.
Group 1 were consisted of 117 patients who discontinued estrogen two weeks before the surgery
and continued after one week of the surgery. On
the contrary, 61 patients in group 2 did not stop
the estrogen and continued it perioperatively.
The primary outcome of the study was 90-day
VTE rate. Other complications and Caprini score,
which is a measurement of risk of VTE, was
also measured12. In this study, results differed
from conventional idea. Group 1, estrogen discontinued group, had higher Caprini Score of 4
compared to group 2 (Caprini Score of 3), estrogen continued group. Also, complications were
higher in the group 1 (group 1 2.2 vs. group 2
0.9, p < 0.001) and rates of 90-day VTE did not
have statistically meaningful difference (0.0% vs.
1.6%, p = 0.166).
In Kozato et al10, a total of 407 patients had
primary vaginoplasty. Similar to Nolan et al11,
these patients were divided into two groups.
In the first group of 190 patients, estrogen was

discontinued from one week before the surgery
and in the second group 212 patients continued
estrogen throughout the perioperative period. 5
patients did not have hormone replacement therapy. Within the mean postoperative follow-up of
285 days, only one patient in the first (estrogen
discontinuing group) group had VTE and none
suffered from VTE in the second group, stating
the risk of VTE among the vaginoplasty and hormone therapy being fairly low.
In Gaither et al9, 330 patients had penile inversion vaginoplasty and the post operational records were reviewed. Within the stud population,
the most common complication was formation
of granulation tissue (24, 7.3%), wound separation (17, 5.2%), rectoneovaginal fistula (3, 0.9%),
vesiconeovaginal fistula (3, 0.9%). No patient had
VTE or related complications of thrombosis. In
this study, multivariable logistic regression was
performed between risk factors (age, body mass
index, years on hormone replacement therapy,
and clinic distance) and major three complication occurrences (fistula, wound separation or
granulation tissue, and vaginal stenosis). Only
2513
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Table I. Baseline characteristics of studies included.
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Figure 2. Meta-analysis of two retrospective studies.

clinic distance showed statistically significance
for the wound separation or granulation tissue
(odds ratio 0.93, 95% CI 0.88-0.97) and other risk
factors, such as age, body mass index, years on
hormone replacement therapy were irrelevant to
the complications.
Out of three eligible studies, two studies, which
presented odds ratio of VTE among perioperative
estrogen therapy, were able to be included. With
those two studies10,11, meta-analysis was performed and non-significant association between
the perioperative use of estrogen and postoperative risk of VTE was shown (Figure 2; pooled OR
= 0.77; 95% CI, 0.04 to 14.01).

Discussion
Gender-affirming surgery is a definite solution to the transgender patients, while hormone
replacement therapy such as estrogen therapy is
essential for morphological and psychological
integrity13. However, until current days, many
debates about continuing estrogen therapy have
been unresolved.
While there are few studies on transgender
patients among this subject, it is clear that the
risk of VTE is minimal among the gender affirming surgery and estrogen therapy. The finding of
our meta-analysis suggests continuing estrogen
therapy perioperatively may be safe for patients
undergoing penile inversion vaginoplasty. In other words, discontinuing estrogen perioperatively
seems unnecessary due to low risk of VTE. Nevertheless, physicians should evaluate each case
2516

carefully, engage their patients with an active
discussion in making this decision, and weigh the
risks and benefits of suspending/continuing estrogen therapy in the perioperative period.
The findings of this systemic review and meta-analysis should be interpreted in light of its
limitations. First, our meta-analysis only included
studies of the retrospective design, and the generalizability of the findings may be limited. Prospective
studies are required to substantiate our findings.
Second, number of studies are relatively small and
there may be a publication bias. Nevertheless, estimating and presenting the odds ratio into concrete
number instead of ambiguous words would be more
beneficial when consulting patients.

Conclusions
Perioperative estrogen therapy does not increase the risk of VTE in male to female gender-affirming surgery.
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