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REVIEW ARTICLE

Injury in the transgender population: What the trauma
surgeon needs to know

Shane D. Morrison, MD, MS, Sarah M. Kolnik, MD, Jonathan P. Massie, MD, Christopher S. Crowe, MD,
Daniel Dugi, III, MD, Jeffrey B. Friedrich, MD, Tam N. Pham, MD, Jens U. Berli, MD,
Grant E. O’Keefe, MD, MPH, Eileen M. Bulger, MD,
Ronald V. Maier, MD, and Samuel P. Mandell, MD, MPH, Seattle, Washington

ABSTRACT:

Gender dysphoria, or the distress caused by the incongruence between a person’s assigned and experienced gender, can lead to significant psy-

chosocial sequelae and increased risk of suicide (>40% of this population) and assault (>60% of this population). With an estimated 25 million
transgender individuals worldwide and increased access to care for the transgender population, trauma surgeons are more likely to care for pa-
tients who completed or are in the process of medical gender transition. As transgender health is rarely taught in medical education, knowledge
of the unique health care needs and possible alterations in anatomy is critical to appropriately and optimally treat transgender trauma victims.
Considerations of cross-gender hormones and alterations of the craniofacial, laryngeal, chest, and genital systems are offered in this review.
Further research on the optimal treatment mechanisms for transgender patients is needed. (J Trauma Acute Care Surg. 2018;85: 799-809.
Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.)
KEY WORDS: Trauma, transgender; venous thromboembolism; surgical considerations.

G ender dysphoria results in significant distress from the in-
congruence of one’s gender identity with their anatomy
(Table 1)." For transgender individuals, this can result in severe
psychosocial sequelae and increased risk of suicide and as-
sault.** In fact, it has been reported that more than 40% of gender
dysphoric individuals have attempted suicide while more than
60% have experienced physical or sexual violence.® Discrimina-
tion and prejudice prevented many transgender individuals from
obtaining benefits from the public sector, including equitable ac-
cess to health care and employment. Societal awareness and
greater acceptance of transgender issues have alleviated some
of the discrimination, but difficulties continue to remain signifi-
cant, especially within health care.*>"”"'® Most providers have no
training on the aspects of health care delivery specific to trans-
gender patients.'¢ >

Recent estimates of the transgender population place it,
conservatively, at 25 million people worldwide and 1 million
people within the United States.*** Multiple studies illustrate

Submitted: June 24, 2017, Revised: August 2, 2017, Accepted: August 9, 2017,
Published online: February 27, 2018.

From the Division of Plastic and Reconstructive Surgery, Department of Surgery, Uni-
versity of Washington School of Medicine, Seattle, Washington (S.D.M., C.S.C.,
J.B.E), Division of Trauma, Critical Care, and Burn, Department of Surgery, Uni-
versity of Washington School of Medicine, Seattle, Washington (S.M.K., TN.P,
G.E.O.,, EM.B, R VM., S.PM.); Division of Plastic Surgery, Department of Surgery,
Feinberg School of Medicine, Northwestern University, Chicago, Illinois (J.PM.); De-
partment of Urology, Oregon Health & Sciences University, Portland, Oregon (D.D.),
and Division of Plastic and Reconstructive Surgery, Department of Surgery, Oregon
Health & Sciences University, Portland, Oregon (J.U.B.).

Address for reprints: Samuel Mandell, MD, MPH, FACS, Division of Trauma, Critical
Care, and Burn, University of Washington Department of Surgery, Harborview
Medical Center, 325 9th Avenue, Mailstop #359796 Seattle, WA 98104; email:
mandells@uw.edu.

DOI: 10.1097/TA.0000000000001859

J Trauma Acute Care Surg
Volume 85, Number 4

the significant improvement that gender affirmation can have
on psychosocial sequelac and quality of life for those with
gender dysphoria.?”-*!!253% The World Professional Associ-
ation for Transgender Health develops standards of care for
the treatment of transgender patients and has made recom-
mendations that should be met before medical or surgical gen-
der affirmation.®**

Gender affirmation generally begins with a mental health
assessment followed by initiation of cross-gender hormones or
pubertal blocking agents.” Gender-affirming surgical procedures
generally require these steps to be taken, but facial and vocal pitch
elevation surgeries currentlg have no preoperative hormone or as-
sessment requirements.>>>” For male-to-female (or transwoman)
transgender patients, options for gender-affirming surgery consist
of facial feminization, vocal pitch elevation, chest feminization,
body contouring, and genital surgery.”>> For female-to-male (or
transman) transgender patients, options for gender-affirming sur-
gery consist of facial masculinization, chest masculinization,
body contouring, and genital surgery.>**° Techniques and out-
comes are being explored throughout plastic surgery, urology,
and gynecology literature; but there is minimal information avail-
able within the general surgery literature, especially trauma litera-
ture, on management of transgender patients.”41:42

Trauma is a significant cause of morbidity and mortality,
particularly for people younger than 45 years of age. As trans-
gender patients are more likely to be victims of assault and inti-
mate partner violence (>60% of population) or suicide (>40% of
population), they are at increased risk for traumatic injury.® In addi-
tion, as societal acceptance continues to improve for transgender in-
dividuals and insurance coverage expands for gender-affirmation
procedures, the visibility and prevalence of transgender individuals
will also increase in the general trauma population. Trauma sur-
geons and providers caring for these injured patients must be
prepared to recognize their unique needs and respond in the
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TABLE 1. Definitions the Trauma Surgeon Should Know

Term Definition

Sex Assigned at birth from anatomy of external genitalia (i.e., male, female)

Gender identity Intrinsic sense of gender (i.e., masculine, feminine) that can be congruent
or incongruent with sex. Can be outside normative binary of masculine
and feminine.

Gender dysphoria Significant distress caused by discrepancy between assigned sex and gender

Gender nonconforming

Transgender

Nonbinary

Transsexual

Cismale/Cisman or cisfemale/ciswoman
Transmale/Transman
Transfemale/Transwoman

Transition

Gender-affirmation surgery/Gender-confirming surgery

identity. This is not a pathologic state.

Identity or expression of gender that differs from cultural norms and falls
outside of binary understanding of masculinity and femininity

Diverse group of people that transcend defined categories of gender, with their
gender identity differing in varying degrees from sex

Diverse group of people who do not identify their gender along the binary
categories of male and female, but a combination of both or neither.

Outdated term previously used in surgical literature to denote a transgender
person who was undergoing surgical procedures for gender affirmation.

A person whose gender identity is congruent with their assigned sex (i.e., they
were born female and express their gender as female)

A person who was assigned female sex at birth and identifies with the male
gender (i.e., female-to-male)

A person that was assigned male at birth and identifies with the female gender
(i.e., male-to-female)

Period of social and possibly medical transition between sex assigned at birth
and gender identity

A set of surgical procedures to assist in the transition of a person in the setting
of gender dysphoria. Formerly referred to as “sex reassignment surgery” or
“gender reassignment surgery,” but these are antiquated and can be oftentimes
considered derogatory.

emergency setting. In this article, we review and evaluate the
available literature on the care of transgender patients in the
trauma setting. Recommendations on the management of trans-
gender patients are offered based on the experience of the au-
thors managing transgender patients at trauma centers with a
large transgender population. Lastly, recommendations on future
research are discussed due to the paucity of current evidence-
based practice.

METHODS/RESULTS

A comprehensive literature search for transgender patient
populations within the context of trauma and general surgery
was completed using PubMed to search the MEDLINE data-
base. Medical subject headings included “trauma” OR “injury”
AND “transgender/transsexual”, in addition to “surgery” AND
“transgender”. The search categories were intentionally left
broad in an effort to capture all articles published from January
2000 to May 2017. Titles, abstracts, and full texts were screened
and articles, case studies, commentaries, or reviews were se-
lected based on their relevance to the topic of inquiry.

A total of 388 articles were identified with these search
terms. Of these articles, 382 were excluded due to a lack of rel-
evance to acute care surgery or physical trauma/injury. The six
remaining articles consisted of one review of general surgery
care for the transgender patient, one commentary highlighting
the paucity of information regarding acute care surgery for
transgender patients, and four case reports identifying unique
general surgery issues specific to transgender patients.”** %’
No articles were identified that addressed trauma/injury from
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the perspective of caring for the injured transgender patient.
Due to the paucity of data, and as mentioned in the introduction,
recommendations are based largely on the experience of the au-
thors managing transgender patients at trauma centers with a
large transgender population.

DISCUSSION

Gender-Affirmation Interventions: A Primer

Hormonal Therapy

Medical gender affirmation with cross-gender hormones
is often started before any surgical gender affirmation, and can
be used independently of surgery.

Transwomen

Hormonal options include exogenous estrogen or progester-
one, androgen blockers (spironolactone, finasteride, and dutasteride),
and gonadotropin-releasing hormone analogs (GnRHa). The
goals of medical therapy include female fat redistribution, de-
creased muscle mass, breast growth, lessening of body and facial
hair, and cessation of male pattern baldness.”*® Exogenous estro-
gen (oral, transdermal, or intramuscular) can have a significant
impact on the development of venous thromboembolic (VTE)
events (5—10% lifetime risk) and derangements of liver func-
tion tests.*® There is some literature to suggest that patients
on intramuscular estrogen may have less of a risk of VTE
due to absence of first pass effect.*® Spironolactone can be taken
in levels of 200 mg to 400 mg per day until orchiectomy, and if
this intervention is pursued, can lead to significant electrolyte
abnormalities, including hyperkalemia.*® Gonadotropin-releasing
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hormone analogs are used for pubertal suppression in the adoles-
cent population to decrease the development of secondary sexual
characteristics and increases the risk of VTE and myocardial in-
farction. Smoking compounds the risk of VTE with hormones
and GnRHa.*®

Transmen

Hormonal options available are exogenous testosterone
and GnRHa. The goals of medical therapy include increased facial
and body hair, increased muscle mass, male fat distribution, acne,
cessation of menses, deepening of voice, and clitoral enlarge-
ment.>*8 Exogenous testosterone (oral, gel, transdermal, cream,
and axillary) can lead to development of polycythemia in up to a
quarter of patients, exacerbation of obstructive sleep apnea and os-
teoporosis, abnormal liver function test results, and reduction of
high-density lipoprotein. Gonadotropin-releasing hormone analogs
function similarly in transmen as in transwomen.**

Craniofacial Surgery

During facial gender-affirming surgery, there are various
procedures that transgender patients may undergo to feminize
or masculinize their face.*

Transwomen

Procedures to feminize the face are more common and
consist of alterations through decreasing temporal alopecia, re-
duction of supraorbital bossing/ridge, widening of the orbits, de-
creasing the size and producing a more concave dorsum of the
nose, softening the angles of the mandible, widening and ad-
vancing the cheeks, narrowing the chin, and reducing the thyroid
cartilage projection.>> Many of these procedures require fractur-
ing of the craniofacial bones and subsequent plating following
movement or skeletal alteration. Other procedures, like laryn-
geal chondroplasty or rhinoplasty, can affect the cartilaginous
support structure of the nose and trachea.

Pitch alteration surgery is an option that some transwomen
opt to pursue to raise the fundamental frequency of the voice for
vocal feminization. This is an infrequently pursued procedure
relative to voice therapy, but up to 16% of transwomen desire
it according to the 2015 Transgender Survey (http://www.
ustranssurvey.org/). Common techniques include cricothyroid
approximation, endoscopic vocal cord shortening, and laser re-
duction of the vocal cords.***° In cricothyroid approximation,
the thyroid and cricoid cartilages are approximated together with
sutures to minimize the distance between them. In vocal cord
shortening techniques, sutures can be placed between the cords
to bring them in closer or lasers can be used to encourage adja-
cent vocal cord edges to heal together. Speech therapy is more
commonly pursued by transwomen.’

Transmen

Procedures to masculinize the face generally consist of place-
ment of implants to augment the craniofacial skeleton and are pur-
sued far less often than those to feminize the face. These require
less skeletal manipulation, but do necessitate placement of foreign
bodies or autologous cartilage, which are at risk of displacement.”*>>

Chest/Body Surgery
Before undergoing chest surgery, some surgeons and in-

surance companies require 1 year of cross-hormonal therapy,

© 2018 Wolters Kluwer Health, Inc. All rights reserved.

but this is not required per the World Professional Association
for Transgender Health Standards of Care Version 7.%%

Transwomen

Transwomen on hormones achieve some breast growth;
however, usually, it remains an underdeveloped breast. If further
enhancement is desired, chest feminization consists of fat grafting
and breast augmentation with saline or silicone implants (Fig. 1).>*
There are rare case reports of transwomen undergoing free flaps
for breast construction, with the deep inferior epigastric artery
perforators being connected to the internal mammary arteries.>

Transmen

Chest masculinization consists of subcutaneous mastectomy
with recreation of the nipple areolar complex through various
routes depending on the size of the original breasts (Fig. 1).%°’
Many transmen will bind their breasts if they have not had
mastectomy.

Body contouring in either transmen or transwomen gener-
ally consists of excision of tissue or liposuction and fat grafting
but can also come in the form of implants throughout the body
(pectoral, calf, biceps, and buttocks).

Genital Surgery

For genital gender-affirming surgery, procedures usually
come in the form of removal of sexual organs and creation of
genitalia congruent with the patient’s gender identity. However,
as with many gender-affirming interventions, transgender indi-
viduals may elect not to pursue these interventions; in fact, it is
often that genital surgery is not pursued due to lack of available
providers, cost, inadequacy of current procedures, or patient’s
preference.*

Transwomen

Surgical castration with orchiectomy and vaginoplasty to
create a neovagina can be combined or done in stages. If penile
inversion vaginoplasty is pursued, orchiectomy is done at the
time of vaginoplasty as the scrotal skin can be used to increase
vaginal depth by placing it at the end of the inverted penile skin.*®
Intestinal vaginoplasty using the rectosigmoid colon is a less com-
mon method, useful particularly in patients with a prior penectomy
or those with insufficient penile length from pubertal suppression
or other reasons.>*>*®’ The dissection plane for the neovagina oc-
curs between the rectum and prostate. The neoclitoris is derived
from the glans penis on its neurovascular bundle and outer labia
are created from scrotal skin (Fig. 2). Minor wound healing compli-
cations and granulation tissue formation are common in the early
postoperative period. Major complications are rare (<10%) and
include rectovaginal fistulas, urethral injuries, vaginal stenosis,
or hematoma requiring operative drainage.>*>®

Transmen

Surgical removal of sexual organs and genital reconstruc-
tion are generally staged. Hysterectomy and bilateral salpingo-
oophorectomy are completed before genital reconstruction, as
combined procedures have increased blood loss and need for
transfusion.®! A distinct population of transmen may elect to
only pursue removal of female sexual organs, so presence of a
phallus in a transman should not be assumed. Genital recon-
struction consists of metoidioplasty (hormonal enlargement
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Figure 1. Chest surgery in transmen and transwomen. A, Transman before chest masculinization. B, Two months after chest
masculinization. C, Transwoman before breast augmentation; she has been on exogenous estrogen for more than 2 years. D,
Two months after breast augmentation. E, Transwoman before breast augmentation (this patient was on estrogen and previously
had silicone injections into her breasts). F, Two months after breast augmentation. Photos courtesy of Jens Berli, MD (OHSU), and

he retains their copyright.

and surgical relocation of the clitoris possibly with urethral length-
ening from labial tissue to form a microphallus) or phalloplasty
(creation of a neophallus) with concomitant scrotoplasty and
vaginectomy. Metoidioplasty relies on clitoral hypertrophy due
to exogenous systemic hormones followed by creation of a
microphallus through local rearrangement of tissue including
lengthening of urethral tissue to the tip of the microphallus
(Fig. 3). Erogenous and tactile sensations are retained, as the
dorsal clitoral nerves and ilioinguinal nerve remain intact. Ure-
thral complications, notably urethrocutaneous fistula, remain
the most common.®'3

Phalloplasty consists of creation of an anatomic phallus
that has tactile and erogenous sensation, and can be used for
standing micturition and penetrative sexual intercourse if a pe-
nile implant or autologous bone as part of the phalloplasty com-
posite flap were placed. Pedicled and free flaps are used most
frequently with the neourethra and neophallus created in a single
flap from a tube-in-tube formation (Fig. 4).>*

The radial forearm free flap is the most commonly used
but requires microsurgery for vessel anastomosis to branches
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of'the superficial femoral artery or deep inferior epigastric artery
and saphenous vein. When the femoral artery is used, then often
an AV fistula from the saphenous vein is created to ensure ade-
quate vessel length. Nerves are also coapted to give erogenous
and tactile sensation (medial and lateral antebrachial cutaneous
nerves to one of the dorsal clitoral nerves and the ilioinguinal
nerve). The donor site of the forearm is skin grafted for closure
(Fig. 4).>' The anterolateral thigh can be used as a pedicled or free
flap but is mostly used as a pedicled flap due to close proximity to
the groin. For sensation, the lateral femoral cutaneous nerve is
coapted to the dorsal branch of the clitoral nerve or ilioinguinal
nerve. This flap has more girth than the radial forearm, so can lead
to more vascular compromise with tubularization.®'*** Both
flaps come with significant risks of urethral complications
(>30%), mainly including urethral fistula and stricture.>* When
tissue is used from the vaginectomy for extra urethral coverage,
this reduces chances of urethral fistulas and strictures.®> Other
options for phalloplasty include a fibula osteocutaneous flap,
abdominal based flaps, latissimus dorsi musculocutaneous
flaps, and groin flaps with the inclusion of iliac bone.** Some
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Figure 2. Vaginoplasty in transwomen. A, Preoperative photo before penile inversion vaginoplasty. B, Immediately postoperative.
C, Four months postoperative with arrows identifying the vaginal canal, urethra, and clitoris. Photos courtesy of Daniel Dugi Ill, MD,

FACS (OHSU), and he retains their copyright.

centers offer an alternative to autologous tissue transfer in the
form of penile epithesis, or implantation of metal rods into the
pelvis for securing of a penile prosthetic.***°

Patients may also keep their vagina for sexual gratification
in which case the urethral anatomy remains native. Either to
avoid urethral complications or due to intractable urethral com-
plications, some patients may have a perineal urostomy under-
neath their neoscrotum. This is important to know in the setting
of an acute trauma, as catherization from the glans is not possi-
ble. Scrotoplasty is completed by inferior release and superior
rotation of the labia majora.®®

Eventually, testicular and penile implants can be placed af-
ter surgery, but this usually relies on the development of tactile
sensation of the phallus. Penile implants come in two forms:
malleable and inflatable. The malleable prostheses are inserted
into the penile shaft and can be molded into a straight or curved

Figure 3. Metoidioplasty in transmen. A, Preoperative photo after exogenous systemic testosterone. B, Immediately postoperative.
C, Three months postoperatively with scrotoplasty, but awaiting testicular implants. Photos courtesy of Daniel Dugi Ill, MD, FACS
(OHSUV), and he retains their copyright.

© 2018 Wolters Kluwer Health, Inc. All rights reserved.

orientation to recapitulate an erect or flaccid penis. The inflatable
prostheses are more complex to insert due to the presence of a
pump and valve. The pump is inserted into one hemiscrotum
and the reservoir in the retroperitoneal space. These can be in-
flated to simulate an erect penis.*® Complications of penile im-
plant placement such as infection, extrusion, mechanical failure,
or displacement due to absence of a tunica albuginea for reliable
attachment to the pubic rami can be as high as 50%.5”%

Considerations for Trauma Evaluation of
Transgender Patients

Initial Encounter

During surgical consultation, it is important to be aware
that many transgender patients may have limited or negative
prior interactions with general health care providers due to the
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Figure 4. Phalloplasty in transmen. A, Preoperative photo before phalloplasty in a transman. The outline of flap positioning is
drawn along with the planned incision for vessel and nerve access. B, Imnmediately postoperative from glansplasty and scrotoplasty
for radial forearm tube-in-tube phalloplasty showing the ventral phallus and scrotum created from the labia. C, Immediately
postoperative from glansplasty and scrotoplasty for radial forearm tube-in-tube phalloplasty showing the dorsal phallus. D, One
month postoperative from radial forearm tube-in-tube phalloplasty with suprapubic catheter still in place. E, Two months
postoperative from radial forearm phalloplasty with view of neourethra. F, Radial forearm skin graft scar 2 months postoperatively.
Photos courtesy of Jens Berli, MD (OHSU), and he retains their copyright.

significant discrimination this population faces. Establishing pa-
tient-provider trust is invaluable to ensuring delivery of appro-
priate and optimal care and becoming a patient ally. The
patient’s gender identity and appropriate pronouns/names are
critical to discuss, not assume, and it will often be important to
determine sexual orientation as well.*® This information is sensi-
tive and personal, and the patient should be asked with whom it
may be shared. The stages of transition should be explored to de-
termine if the patient is on hormones or has undergone gender-
affirming surgery.

Of note, even if a patient identifies as transgender, they
may not have undertaken or had access to medical or surgical
therapy, so these should not be assumed. All transgender patients
should be afforded the same treatment regardless of their stage of
gender affirmation. Affirming actions for all transgender patients
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should include respectful questions about their gender identity
(“what is your gender identity?”), their preferred name (“what
is your preferred name?”), and their preference for pronouns
(“what pronouns would you like me to use?”). In some in-
stances, these responses may not match information on their
government identification, insurance cards, or information from
family members. Clues to guide providers to consider possible
transgender identity can include cross-sex clothing or under-
wear, makeup, breast binding, or phallus “tucking.”

It is important to note the type of providers that have
assisted in gender affirmation as stigma may have led them to
seek health care outside of traditional providers, including non-
prescription hormones and silicone injections (where silicone is
injected subcutaneously to simulate an implant or augment tissue
volume). Nonmedical interventions can come with significant
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complications, so it is important to explore these with the patient
and, if possible, ensure they are offered the opportunity to see li-
censed medical providers for further assistance with gender
affirmation.

Transgender patients may have significant dysphoria as-
sociated with their preoperative genitals. Examination for injury
to the genitalia may be extremely stressful, and involvement of
providers experienced with examination of transgender patients
should be sought, if possible. A single examination with the var-
ious providers should be done, if possible, to ensure privacy and
reduce patient’s distress.

As for other populations at high risk of assault or violence,
all injured transgender patients should be screened for safety
within intimate relationships, possible sexual abuse, or self-
harm. High rates of intimate partner violence exist within the
LGBT community, with the highest rates existing for transgen-
der individuals. One study found that transgender persons had
a lifetime prevalence of physical abuse of 34.6% compared to
14% for same-sex couples.®” Although not specific to cohabi-
tant relationships, reports of sexual violence in the transgender
community ranged from 14% to 53.6%.”"’" Currently, there is
no intimate partner violence screening tool specific to the trans-
gender community. A recent systematic review of screening
tools for intimate partner violence found no tools that had
well-established psychometric properties. Further testing and
standardization were recommended to be undertaken for im-
proved detection of intimate partner violence in the transgender
community.”?

Health maintenance examinations should be discussed after
the immediate health care needs are addressed and include vagi-
nal or neovaginal examination with possible Papanicolaou test if
a transman retained his female sexual organs, colonoscopy for in-
testinal vaginoplasties, prostate examination for transwomen, and
evaluation of implants (breast, testicular, penile, etc.).

If the patient is encountered in the trauma setting where
they are unable to communicate, it will be important to establish
as much information as possible from the medical record and
primary care provider or family/friends. However, as previously
mentioned, one must be careful when discussing gender identity,
as the patient may not want this revealed and family may be un-
aware of patient’s desired gender identity or transition. Impor-
tant considerations for evaluations of acute injuries in the
trauma setting are discussed below.

Primary Survey

Airway

Transwomen. For transwomen, establishing an airway may offer
difficulty from modifications to the craniofacial skeleton and
vocal cords. Endoscopic shortening of the vocal cords may in-
crease the difficulty of intubation. While this should not impede
acute intubation, it may alter the appearance of the vocal cords
due to scarring. It is possible a smaller endotracheal tube may
be needed due to narrowing of the glottic space. Intubation in-
jury may negatively affect a transwoman's pitch. Cricothyroid
approximation drastically reduces the available area for a
cricoidotomy, and one should be aware that sutures might have
to be removed between the thyroid and cricoid cartilages. Ma-
nipulation of tissue planes to the trachea may have been

© 2018 Wolters Kluwer Health, Inc. All rights reserved.

modified with laryngeal chondroplasty. Manipulation of the cra-
niofacial skeleton in facial feminization can increase the risk of
craniofacial fractures, which could lead to difficulty in airway
establishment.

Transmen. Manipulation of the thyroid cartilage with implants may
obscure tissue planes in the setting of an emergent cricoidotomy or
other surgical airway. Implants may distort anatomic landmarks
and scar tissue may make it challenging to identify where to
proceed.

Breathing

Transwomen. In the setting of respiratory failure, it is important
to consider the increased likelihood of a venous thromboembo-
lism from estrogen hormone therapy, especially in the setting of
trauma and immobility.**

Transmen and Transwomen. Chest implants may have been used
in the process of body contouring. This should be considered
when evaluating breath sounds in the trauma bay.

Circulation

Transwomen. Exogenous estrogen may also increase blood vol-
ume in transwomen.’

Transmen. If arterial blood is needed and a patient has had a ra-
dial forearm phalloplasty, then the radial artery will not be avail-
able. The arm affected by this will likely be recognizable due to a
skin graft scar (Fig. 4). The opposite arm should be used for ar-
terial draws when possible.

In patients with significant hemorrhage where resuscitative
endovascular balloon occlusion of the aorta is being considered,
the surgeon should be aware that accessing the femoral vessels
might compromise the neophallus if a free flap phalloplasty was
performed. Extreme cases of pulmonary failure or hypothermia
may require extracorporeal membrane life support where the fem-
oral vessels may also need to be accessed. This should not prevent
initiation of these life-saving therapies, but awareness of the pos-
sible changes in vascular anatomy of the femoral system is neces-
sary to prevent harm. Oftentimes, the phallus is vascularized from
the femoral system contralateral to the donor arm and can aid the
surgeon in determining which femoral vessels to access.

Secondary and Tertiary Surveys

A full secondary and tertiary examination should include
determination of the possible facial, chest, body, and genital pro-
cedures performed as part of gender affirmation (Table 2). In
some instances, routine imaging studies performed in the evalu-
ation of the patient may be the first clue for postoperative gen-
der-affirming procedures, including the presence of implants
or hardware. Clinicians must remain cognizant that a genital ex-
amination may cause significant distress in patients who are
awake but not communicative due to possible dysphoria related
to their genitals.

Transwomen

There is a potential for increased risk of facial fractures
due to craniofacial skeletal manipulation.’® Breast implant rup-
ture should be considered if breast augmentation occurred in
the past but does not have acute implications and can generally
safely be assessed in the outpatient setting. As with women
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TABLE 2. Important Physical Exam Findings to Consider in Assessing Acute Injury in a Transgender Patient

Anatomical

Region Transman

Transwoman

Head and Neck — Coronal or submental scar may suggest facial implant placement — Coronal or submental scar may suggest previous manipulation

Torso — Chest implants may be palpable

— Circumareolar or subpectoral incisions may suggest chest
masculinization

— Breast-binding

— Cross-gender clothing may offer a clue of transman identity,
but should not be assumed

Extremities
— Longitudinal lateral lower leg scar may suggest fibula
osteocutaneous phalloplasty

Pelvis
— Ventral penile openings may suggest urethrocutaneous fistula
— Scrotal scars may suggest labia scrotoplasty
— Midline perineal scar suggests previous vaginectomy
— Rectal exam will not have a palpable prostate
— Presence of a vagina indicates potential need for vaginal/pelvic

exam and consideration for pregnancy

— Consider palpation of penis and scrotum for implants

— Skin graft scars on the forearm or thigh may suggest phalloplasty

— Inguinal crease scar may suggest site for neophallus anastomosis

of craniofacial skeleton or thyroid cartilage
— Makeup may offer a clue of transwoman identity but should not be assumed

— Inframammary, peri-areolar, or axillary scars may suggest breast augmentation
— Lower transverse abdominal scar with breast scars may suggest
autologous breast reconstruction
— Palpable implants or capsules may suggest implants or silicone injections
— Midline or laparoscopic scars may suggest intestinal vaginoplasty
— Phallus tucking may suggest transwoman identity, but should not be assumed
— Cross-gender clothing may offer a clue of transwoman identity, but should
not be assumed

— None

— Rectal or neovaginal exam will have a palpable prostate

— Labial scars and epithelium within the vaginal canal suggests penile
inversion vaginoplasty

— Mucosal epithelium in vaginal canal suggests intestinal vaginoplasty

who have had breast reconstruction with autologous tissue, the
pedicles for transwomen are medial by the internal mammary
vessels, and the patient likely has a portion of the medial third
and fourth ribs removed for anastomosis. This is important to
know when interpreting radiologic imaging. When assessing
the genitalia, penoscrotal inversion or intestinal vaginoplasty
should be determined. Penoscrotal inversions have an increased
risk of rectovaginal fistula and prolapse, while an intestinal
vaginoplasty may be the source of a lower gastrointestinal bleed
or additional location of perforated hollow viscous.>***® It will
be important to determine if an endoscopic examination of the
neovagina is needed. A rectal examination should be used to as-
sess the prostate for possible urethral injury. Sometimes, palpa-
tion of the prostate may be facilitated through the neovagina if
vaginoplasty has occurred; sufficient lubrication should be used
if penoscrotal inversion vaginoplasty was completed, as the lin-
ing of the vaginal canal is skin epithelium. The prostate in
transwomen on cross-gender hormones will often be very small.
If a mass is felt at the prostate, then this should be noted as a
need for follow-up with urology for possible prostate cancer.
Due to the increased risk of venous thromboembolism, estrogen
should be discontinued when admitted for trauma. No data exist
on optimal time to restart therapy, but based on elective surgical
literature, should be held for at least 4 weeks after trauma.
Spironolactone initiation in lieu of hormones can be considered
if the patient still has testicles. Low—molecular-weight heparin
should be considered for chemoprophylaxis in transwomen if
not contraindicated.”* Consultation with endocrinology may
be helpful in determining the appropriate timing to reinitiate
cross-gender hormones.

Transmen

Those taking testosterone may have an increased risk of
fractures from osteoporosis.*® Implant rupture should be
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considered if pectoral, calf, or other implants were placed. Some
transmen retain their female sexual organs, so it is important to
assess the genitalia when possible. If the female sexual organs
are retained, consider potential injury to the fetus or pregnancy
testing before imaging. Ruptured ectopic pregnancy and pelvic
inflammatory disease could be sources of infection or intra-ab-
dominal pathology. If the patient has a phalloplasty, the viability
of the phallus should be assessed with clinical examination and
possible arterial Doppler ultrasonography. The presence of penile
and testicular implants should be assessed. If a urethral catheter is
to be placed, then involvement of urology may be necessary. Be-
fore insertion of a urethral catheter, the phallus should be
inspected for possible injury, scars, or presence of urethral fistula.
Adequate lubrication should be used, as the neourethra will be
composed of skin epithelium. Insertion of the catheter should
not be forced if it does not slide easily, as the patient may have
a urethral stricture. Urethroscopy may be needed for appropriate
placement. Consideration of a suprapubic catheter is an option if
there is trauma to the phallus or urethral pathology. Again, some
patients may have a perineal urostomy underneath their neo-
scrotum, making placement of a urinary catheter via the phallus
impossible. Transmen will also not have a prostate, so this should
be expected on a rectal examination. Polycythemia may be a re-
sult of testosterone if aberrant laboratory results are present. Early
consultation with plastic surgery, urology, or gynecology can as-
sist with evaluation of genitals and other reconstructed areas.

Involvement of Care Coordination Professionals
Transgender individuals comprise an at-risk population,
carrying both a greater rate of interpersonal and self-inflicted vio-
lence compared to the general population.”®”!-”>76 With regard to
an initial trauma evaluation, patients may present following phys-
ical assault, sexual assault, muggings and robbery, domestic
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partner abuse, and suicide attempt. Compounded with this in-
creased prevalence of trauma is the finding that transgender per-
sons are less likely to seek and have access to medical care,
which in some cases may delay presentation.”” Concomitant men-
tal health disorders are not uncommon, most frequently manifest-
ing as depression, anxiety, and somatization.”® Addressing these
conditions with the appropriate involvement of mental health pro-
fessionals, social workers, and case managers is requisite for suc-
cessful rehabilitation following trauma.

When managing traumatic injuries in the hospital, it is im-
portant to consider dosing of medications based on the patient’s
ideal body mass, yet there are minimal data on this for transgen-
der patients on cross-gender hormones. The same is true for nu-
trition when considering appropriate nutritional support.

Care must be taken to maintain privacy for the patient, as
others outside of the hospital may not know they are transgen-
der. Consultation with the patient’s primary care provider may
be beneficial to determine the extent of gender affirmation and
the patient’s disclosure to family and friends. Transgender pa-
tients may have strained or lost family relationships or friend-
ships. A period of critical illness or death may require family
involvement or re-establishing contact. Social work and spiritual
care are instrumental to this process, which can be difficult for
the patient and family members.

Future Considerations

Very little information on the care of transgender patients
in the setting of trauma is available. Further research is needed
on the appropriate management of cross-gender hormones, dos-
ing of medications and nutrition, and the special considerations
for injury patterns and risks in transgender patients. Development
of a system for quickly determining the state of gender affirma-
tion of the patient with regard to hormone therapy, surgeries,
and social aspects may prove beneficial to providers in the setting
of trauma, but involvement of the transgender population in the
development of any such system is crucial.

CONCLUSIONS

It is likely that more trauma providers will encounter
transgender patients as stigma and discrimination around this
population abates and more people are undergoing transition.
Very little information is known about the traumatic risks and
modifications in management warranted for this population.
Further research is needed, but this starts with awareness and ed-
ucation around the unique needs of this population. We all need
to strive to provide the best care possible for our transgender pa-
tients and serve as a medical ally for the entire care team.
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