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Gender Reassignment Surgery in Human
Immunodeficiency Virus-Positive Patients:
A Report of Two Cases
Seok-Kwun Kim, Ji-An Choi, Myung-Hoon Kim, Min-Su Kim, Keun-Cheol Lee
Department of Plastic and Reconstructive Surgery, Dong-A University School of Medicine, Busan, Korea
It is believed that surgery on human immunodeficiency virus (HIV)-positive patients is dan
gerous and should be avoided due to the possibility of postoperative infection of the patients
or HIV occupational transmission to the medical staff. We discuss here the preparations and
measures needed to conduct surgery safely on HIV-positive patients, based on our experience.
We performed sex reassignment surgery on two HIV-positive patients from January 2013 to
January 2015. Both of them were receiving highly active antiretroviral therapy and were
asymptomatic, with a normal CD4 count ( > 500 cells/µL). The HIV-RNA was undetectable
within the bloodstream. All the staff wore protective clothing, glasses, and three pairs of
protective gloves in the operating room because of the possibility of transmission. Prophy
lactic antibiotics were administered to the patients, and antiviral therapy was performed
during their perioperative course. Neither of the patients had postoperative complications,
and none of the medical staff experienced accidental exposure. Both patients had satisfactory
surgery outcomes without complications. HIV-positive patients can undergo surgery safely
without increased risk of postoperative complications or HIV transmission to the staff through
the proper use of antibiotics, active antiretroviral therapy, and supplemental protective measures
with post-exposure prophylaxis for the staff in case of HIV exposure.
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INTRODUCTION
Since the 1980s, 79 million acquired immune deficiency syndrome (AIDS) patients have been reported among those infected with the human immunodeficiency virus (HIV), and 39 million of them have died. Since HIV mortality peaked in 2005, the
rate has trended downward due to enhanced accessibility to
treatment as well as developments in active antiretroviral therapy (ART) [1,2]. With the introduction of highly active antiret-

roviral therapy (HAART), the mortality from and the prevalence of HIV infection have significantly decreased. Nevertheless, the number of HIV patients has been reported to be about
35 million as of 2015, so appropriate treatments must be administered and new developments must be controlled. HIV decreases the number of CD4 T-cells and interferes with the functions of macrophages and monocytes, resulting in the development of symptoms of deficiency in immunity. Whatever the
cause may be, immunosuppression clearly increases infection
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risk [3]. Since HAART was introduced in 1996, the mortality of
HIV patients has significantly decreased due to the development of treatment regimens. With an increase in the CD4 T-cell
number after appropriate HAART treatments, patients’ immune functions recover (“immune recovery syndrome”), and
consequently, more and more HIV patients are surviving longer
than before. Accordingly, the frequency of AIDS-associated
complications is increasing [4,5]. In this situation, surgical treatment of HIV patients is still not being actively performed due
not only to the patient’s high infection risks but also to the surgical team’s infection risks during the surgery. In this study, safety
measures for reducing the risks of HIV transmission to the surgical team and reducing opportunistic infections in gender identity disorder patients who had undergone sex reassignment surgery in the authors’ hospital were investigated.

CASES
Between January 2013 and April 2015, two HIV-positive patients underwent sex reassignment surgery in the Dong-A University hospital. They were male-bodied gender identity disorder patients who wanted to present as female. They were diagnosed as HIV-positive in their preoperative screening test (HIV
antibody test) and definitive test (plasma HIV RNA). They received HAART treatments from six months before the surgery
using the efavirenz (EFV), tenofovir (TDF), and emtricitabine
(FTC) regimen. Then surgery was performed only when the
CD4 T-cell count was 500 or more preoperatively after the antiviral treatments, and when the blood viral load was confirmed
to be undetectable in the polymerase chain reaction (PCR) test
for HIV RNA. After the two patients were admitted to an isolation ward, routine hematology, chemistry, and coagulability laboratory tests were conducted before their operation to exclude
any active infection. First-generation cephalosporin (1 g cefazolin IV) prophylactic antibiotics were administered 30 minutes
before the surgery. For the preoperative skin preparation, 4%
chlorhexidine gluconate, betadine, and alcohol were used. Disposable and waterproof tissues were used in all the surgical dra
pes. The entire surgical team wore protective glasses, protective
clothes on top of their scrub suits, and three pairs of surgical

gloves. In case of occupational exposure of the surgical team
during the surgery, the post-exposure prophylaxis (PEP) procedure recommended by the New York State Department of Health
AIDS Institute would have been implemented. The patients underwent first-generation cephalosporin antibiotic (1 g cefazolin)
therapy for three days even before their surgery, and for one
month postoperatively, and the CD4 T-cell count test was conducted to evaluate their immunostatus. After the surgery, the
patients were closely monitored for the development of any
complication such as infection, delayed wound healing, and
progression of the HIV disease state. After the patients were discharged, they underwent regular follow-up as outpatients to
closely monitor any development of complications (Table 1).

Case 1
A 38-year-old HIV-positive male-bodied patient who had a female gender identity underwent HAART for six months preoperatively. The patient was then confirmed by a preoperative
CD4 T-cell count test to have had a 925 cells/µL count, which
was a 500 or higher CD4 T-cell count (Stage 1). The result of
the PCR test on HIV RNA was confirmed to be ‘undetectable,’
so the surgery was performed as planned. Thanks to the thorough protection using various types of equipment, the surgical
team did not experience accidental exposure such as percutaneous needle stick or cutting injury. The patient showed a favorable course without experiencing complications such as postoperative wound infection or delayed wound recovery. The CD4
T-cell count test conducted one month postoperatively confirmed a 971 cells/µL (Stage 1) count, and no patient deterioration or HIV disease progress was observed. The vagina reconstruction was successful. During the 10-month follow-up after
the surgery, no specific complications developed, and a favorable course was maintained (Fig. 1).

Case 2
The 50-year-old HIV-positive male-bodied patient had undergone penoscrotal vaginoplasty 20 years earlier. He visited the
authors’ hospital for reconstruction due to vaginal contracture.
After HAART was performed for six months preoperatively, a
CD4 T-cell count test was conducted, and the result was 778

Table 1. Patient demographics
Patient
1
2

Age (yr)

Sex

Operation

Preoperative CD4
count (cells/uL)

PCR testing for
HIV RNA

Length of follow-up
(mo)

38
50

Male → female
Male → female

Penoscrotal vaginoplasty
Vaginoplasty by FTSG

925
778

Undetectable
Undetectable

10
7

PCR, polymerase chain reaction; HIV, human immunodeficiency virus; FTSG, full thickness skin graft.
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Fig. 1. Case 1: Penoscrotal vaginoplasty
(A) Preoperative image. (B) Image 10 months postoperatively: penoscrotal vaginoplasty had been performed. (C)
Inner image of the reconstructed vagina 10 months after
the surgery: the flap was well-engrafted, and the width
and depth of the vagina were appropriate.

A

B

C

Table 2. Postoperative complications
Patient
1
2

Age (yr)

Operation

Follow-up (mo)

Postoperative
infection

Delayed wound
healing

Progression of disease
state

38
50

Penoscrotal vaginoplasty
Vaginoplasty by FTSG

10
7

No
No

No
No

No (CD4 count ≥ 500 cells/uL)
No (CD4 count ≥ 500 cells/uL)

FTSG, full thickness skin graft.

Fig. 2. Case 2: Vaginoplasty by FTSG
(A) Preoperative image: Vaginoplasty was performed, but the vaginal stenosis was severe. (B) Image 10
months postoperatively: The skin of the adhered vagina was incised and expanded to perform full-thickness
grafting. (C) Inner image of the reconstructed vagina seven months after the surgery: loss of the grafted
skin was still observed, but had recovered well. The width and the orifice of the vagina had persisted. FTSG,
full thickness skin graft.

A

cells/µL, which was a 500 or higher CD4 T-cell count (Stage 1).
In the PCR test on the blood, the HIV RNA was ‘undetectable,’
so the surgery was performed. The skin of the adhered vagina
was dissected and expanded. The expanded defect area was
then covered by a full-thickness skin graft. A memory foam
sponge was inserted into the reconstructed vagina to prevent
adhesion recurrence, and the expanded vagina was maintained.
No wound infection developed after the surgery. The skin was
778

B

C

partly untaken and lost, but completely recovered without reoperation, though with appropriate daily wound dressing treatments. The CD4 T-cell count at one month postoperatively was
862 cells/µL, which confirmed that the HIV symptoms did not
progress or deteriorate. The patient’s vagina was successfully reconstructed, and a favorable course was maintained up to the
follow-up seven months postoperatively without the development of any specific complications (Table 2, Fig. 2).
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DISCUSSION
The HIV is known as a lentivirus (slowly replicating retrovirus),
and can be transmitted through the blood, semen, vaginal fluid,
pre-ejaculate, breast milk, and other bodily fluids. When helper
T cells (specifically CD4+ T cells), which are the major cells of
the human immune system, are infected with HIV, the number
of CD4+ T cells decreases and the cell-mediated immunity is destroyed. Consequently, the risk of opportunistic infection increases. In addition, when macrophage and dendritic cells are infected with HIV, immune function disorders may develop. With
the progress of the disease, HIV-infected patients may eventually
experience an immunocompromised condition, the AIDS, including symptoms such as frequent infections, tumor development, neurologic disorders, and complications that include lipodystrophy due to the continuous use of antiviral agents [6].
Surgical treatment of HIV-positive patients has not been actively performed due to concerns over infection after the surgery from the lowered immune functions of the patient, delayed
wound healing caused by a slow inflammatory response, contamination of surgical appliances and equipment, and concerns
about accidental transmission during surgery [7]. However, the
mortality rate from HIV infection has been consistently decreasing due to the development of HAART, and more and more
HIV patients are surviving longer than before. Accordingly, the
frequency of AIDS-associated complications is increasing. The
number of HIV-positive patients who want plastic surgical corrections for lipodystrophy symptoms, which are the complications of unwanted fat accumulations in the neck and facial areas
caused by the long-term use of antiviral agents, is also increasing. In particular, HIV-positive patients are not unusual in the
gender reassignment surgery field. Therefore, it is necessary to
clearly understand the measures needed for safe surgery and for
the prevention of viral transmission during surgery.
According to the HIV classification system prepared by the
World Health Organization, HIV diseases have four stages, according to the CD4+ T cell count. In Stage I, the symptoms are
subclinical, and the CD4+ T cell count is > 500 cells/µL. In
Stage II, mild symptoms such as mucocutaneous manifestations
and recurrent upper respiratory infections appear, and the
CD4+ T cell count is < 500 cells/µL. In Stage III, advanced
symptoms of severe infection such as persistent diarrhea without a clear etiology that lasts longer than a month, and tuberculosis, appear, and the CD4+ T cell count is < 350 cells/µL. Finally, in Stage IV, which is already a type of AIDS, severe symptoms such as cerebral toxoplasmosis; candidiasis in the esophagus, trachea, or bronchi; and Kaposi’s sarcoma develop, and the
CD4+ T cell count is < 200 cells/µL (Table 3).

Table 3. Classification system for HIV (World Health
Organization)

Stage

CD4 T
cell
count
(cells/uL)

Primary HIV
infection
I

> 500

II

< 500

III

< 350

IV (AIDS)

< 200

> 500

Symptom
Asymptomatic or
Acute retroviral syndrome
Asymptomatic
Generalized lymph node enlargement
Mucocutaneous manifestations
Recurrent URI
Advanced symptoms
Unexplained chronic diarrhea for longer than a month
Severe bacterial infections including Tb of the lung
Severe symptoms
Toxoplasmosis of the brain
Candidiasis of the esophagus, trachea, bronchi, or lungs
Kaposi’s sarcoma

HIV, human immunodeficiency virus; AIDS, acquired immune deficiency syndrome.

The normal CD4+ T cell count is 500-1,500 cells/mm3. Based
on the cell count, the stage of the HIV infection, the initiation of
ART treatment, and prophylactic treatments for opportunistic
infection are determined. Therefore, the CD4+ T cell count is
an important test that must be conducted in the early stage of
the disease. For example, if the number of the CD4+ T lymphocytes is less than 350/mm3, ART must be implemented; if it is
less than 200/mm3, prophylactic antibiotics for Pneumocystis jirovecii pneumonia must be administered, and prophylactic therapy for Mycobacterium avium complex infection is required.
In HIV patients, the bacterial infection rate has been understood to increase, and the wound healing ability to decrease, due
to blunted inflammatory responses [7]. However, in recent
studies, when the blood HIV level was suppressed due to
HAART and when the CD4+ T cell count increased, the patient’s immune function, which had been lost due to the low
CD4+ T cell count, recovered, and what is known as the ‘immune recovery syndrome’ developed. When the immune function had recovered, HIV complications were reported to have
been prevented and the patient’s life span was extended with
improved quality of life [4].
In our cases, before the sex reassignment surgery for HIV-positive patients, six-month HAART treatments were conducted,
and the surgery was performed only on the Stage I patients
whose preoperative CD4+ T cell count was 500/mm3 or more
and whose blood HIV level was ‘undetectable.’ When the CD4+
T cell count is more than 500/mm3, the risks of infection and
opportunistic infection do not differ significantly from those of
HIV-negative patients, and the patient’s immune function is
779
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known to be maintained. When the blood HIV RNA level is
‘undetectable,’ occupational exposure is very unlikely to result in
HIV transmission to the surgical team. When the medical team
receives appropriate after-exposure PEP, the possibility of HIV
transmission may decrease further [7-10].
A prophylactic first-generation cephalosporin antibiotic (1 g
cefazolin IV) was administered to the subject patients after the
operation to prevent infection. A thorough skin preparation was
conducted before the surgery, and disposable waterproof tissues
were used. As a result, the patients did not experience specific
complications such as wound infection and delayed wound
healing in wound recovery up to seven and 10 months postoperatively, and in each case, the vagina was successfully reconstructed. Following the results of the previous study on the decrease in the HIV transmission risk with the use of protectors
during the surgery by the surgical team, the entire surgical team
in this study wore protective glasses, protective clothes, and
three pairs of surgical gloves. As a result, the surgical team was
not exposed. However, we had a plan in case of exposure during
surgery. In case of such exposure, initial PEP would have been
conducted within two hours, following the 2012 guidelines of

the New York State Department of Health AIDS Institute for
preventing occupational HIV after exposure. PEP, which involved the 28-day use of TDF, FTC, and raltegravir, also would
have been conducted [7-9].
Several clinical studies have demonstrated that HIV transmission can be significantly reduced by the post-exposure administration of anti-retroviral agents. A dramatic decline in vertical
transmission was observed in the AIDS Clinical Trial Group
076 study in which pregnant women and their newborns received monotherapy with zidovudine (ZDV) [11]. A CDC retrospective case control study of the use of ZDV after occupational HIV exposure in health-care workers showed an 81% reduction in the risk of HIV infection in those who had received
ZDV [12].
The ultimate goals of PEP are to maximally suppress any limited viral replication that may occur and to shift the biological advantage to the host’s cellular immune system in order to prevent
or abort early infection; therefore, The Medical Care Criteria
Committee recommends the use of a three-drug PEP regimen
for any significant risk exposure.
In accordance with the guidelines, occupational PEP should

Fig. 3. Post-exposure prophylaxis following occupational exposure
PEP, post-exposure prophylaxis; HIV, human immunodeficiency virus; PO, per oral; qd, quaque die.
Occupational exposure
Offer exposed worker
1st dose of PEP within 2 hr

Source patient
known to be HIV-infected

Source patient
HIV status unknown
Rapid HIV testing
of source patient

Source test
negative

Source patient refuses HIV testing

Tenofovir 300 mg PO qd
+
Emtricitabine 200 mg PO qd
+
Raltegravir 400 mg PO bid

Source test
positive

Has the source patient been at risk for
HIV exposure in previous 6 weeks?

No

Stop PEP.
PEP not indicated

Yes
Obtain HIV RNA assay from source patient;
continue PEP until results are available
HIV RNA
negative
Stop PEP
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be initiated as soon as possible, ideally within 2 hours of exposure in the case of a source patient known from the patient’s
medical record to be HIV-infected. In the case of a source patient’s HIV status being unknown, the first dose of PEP should
be offered to the exposed worker while evaluation, such as rapid
HIV testing of the source patient, is underway. If the test result
is positive or the source patient refuses HIV testing, a complete
28-day regimen of TDF, FTC, and raltegravir is to be prescribed
for the healthcare worker. If the test result is negative, the source
patient’s risk to HIV exposure during the prior 6 weeks (window period) should be evaluated. If there was no risk of HIV exposure during the prior 6 weeks and the test results of the source
patient are negative, PEP is not indicated and can be discontinued. If there was any risk of HIV exposure in the prior 6 weeks,
a HIV RNA assay of the source patient should be conducted,
even if the rapid HIV testing result is negative. If the HIV RNA
assay test result is positive, a complete 28-day regimen is to be
prescribed for the healthcare worker. If the HIV RNA assay test
result is negative, the PEP regimen can be discontinued (Fig. 3).
According to the New York State Department of Health AIDS
Institute, the mean risk of transmission following HIV positive
patients’ blood transfusion is roughly 9,000 in 10,000 (90%).
But in case of percutaneous exposure, the mean risk of transmission is only 30 in 10,000 (0.3%). Furthermore, as we noted
above, the probability of HIV transmission may further decrease
(by 81%) when appropriate after-exposure PEP is conducted.
Therefore, early PEP within two hours after exposure is required [13,14].
According to the guidelines of the New York State Department of Health AIDS Institute, the routine test that was previously conducted every six months after exposure is no longer
recommended. Instead, the HIV test is recommended four and
12 weeks after the exposure. If the result of the test 12 weeks after the exposure is negative, the possibility of HIV infection can
be excluded.
As described in our cases, we recommended appropriate preoperative HAART treatments to help the patient’s immune
functions to recover to the Stage I level. In addition, the administration of appropriate prophylactic antibiotics before the surgery, and thorough skin preparation, can minimize the development of complications after the surgery. The use of protectors
by the surgical team can prevent occupational exposure, and the
use of appropriate PEP regimens in case of exposure may significantly decrease the HIV transmission risk and enhance the safety of the surgery.
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