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17.1            Complications of Male-to-
Female Sex Reassignment 
Surgery 

 Many transgendered individuals desire surgical 
procedures as a component of their individual 
gender transition. Such surgical procedures are 
generically described as sexual reassignment sur-
gery (SRS). More recently, with respect to genital 
surgical procedures in male-to-female (MTF) 
transsexuals, such procedures are also described 
as “gender/genital reassignment surgery” (GRS) 
or “gender affi rming surgery.” Vaginoplasty, also 
referred to as neocolporrhaphy (Latin for cre-
ation of new vagina), is nearly synonymous with 
SRS in MTF individuals. 

 The specifi cs of the surgical technique utilized 
for SRS/GRS vary widely across the globe but 
have evolved dramatically since the “world’s fi rst 
sex change” was performed on Einar Wegener 

(later named Lili Elbe) in 1931 Berlin. For Ms. 
Elbe, who ultimately died as a result of complica-
tions attributed to the operation, her surgical sex 
change was the culmination of more than two 
decades of research and interest in transsexual-
ism [ 1 ] in pre-WWII Germany. In fact, the term 
transsexual was fi rst coined by Magnus 
Hirschfeld, a gay sexologist, whose transsexual 
laboratory was among the fi rst casualties follow-
ing Adolf Hitler’s ascent to power in 1933 [ 1 ]. 
Unvanquished, the transgender movement smol-
dered. Newer surgical techniques eventually fol-
lowed and gradually showed improvements in 
cosmetic and functional outcomes. Complications 
have also reduced precipitously. 

 Although uncommon, complications of SRS/
GRS/vaginoplasty still occur. This chapter will 
discuss categories of complications that can 
occur with contemporary vaginoplasty tech-
niques with an emphasis on recognition, strate-
gies of prevention, and treatment. Complications 
specifi c to colovaginoplasty will not be consid-
ered in this discussion. 

 The role of primary care providers (PCP) in 
the management of postoperative complications 
of SRS/GRS cannot be overemphasized. 
Although the number of qualifi ed surgeons is 
growing worldwide, most surgical care is offered 
regionally in large metropolitan areas. Patient 
preference for certain surgeons, variance and 
inconsistency among surgical techniques, and 
differing eligibility criteria in national health 
plans and among insurers mean that most patients 
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travel great distances to access surgical care. 
Fortunately, with current approaches, the 
 incidence of complications is increasingly rare 
and relatively minor. This current model of care 
delivery consequently shifts the postoperative 
care burden to PCPs. 

17.1.1     Acute Postsurgical 
Complications 

 Acute postsurgical complications include those 
inherent to any major surgical procedure such as 
blood loss, wound-related complications (infec-
tion or hematoma), and thromboembolic events 
(e.g., venous thrombosis or pulmonary embo-
lism). Complications unique to this advanced 
procedure may include tissue necrosis (e.g., fl ap, 
urethral, or neoclitoral), neovaginal graft expul-
sion, or urinary complications such as stricture, 
fi stula, or misdirected stream. Surprisingly, uri-
nary incontinence is not commonly reported fol-
lowing MTF reassignment due to surgical activity 
confi ned distally to the internal urinary sphincter. 
Finally, and most signifi cantly, there is also intra-
operative risk of entry into viscus structures such 
as the bladder, urethra, or rectum.  

17.1.2     Late Postsurgical 
Complications 

 Most complications related to GRS occur outside of 
the acute postsurgical period and include sensory 
loss, problems related to tissue healing (e.g., granu-
lation or scar tissue), pelvic or genital pain, scarring, 
vaginal stenosis or stricture, vaginal prolapse, or 
development of fi stula (Fig.  17.1 ). Fistulous compli-
cations in particular can be devastating as they can 
require multiple surgical interventions and result in 
a compromised or potentially nonfunctional neova-
gina. Recognition of each complication and strate-
gies for prevention and solution become critical for 
both the surgeon and primary care provider. Poor 
cosmetic outcomes as well as many functional com-
plications can be corrected at a second surgery or 
“labiaplasty.” The timing and exposure required for 
labiaplasty likewise allow correction of issues with 
pain or urologic problems.   

17.1.3     Blood Loss 

 Average blood loss for male-to-female SRS is 
minimal. However, pelvic blood fl ow is impres-
sive and blood loss can quickly exceed 600 cc 
even among experienced surgeons. Risk of hem-
orrhage increases with BMI >30, in younger 
patient age, and in patients who experience 
tumescence (erection) at the time of surgery. Less 
blood loss is seen in older patients, in those with 
prior orchiectomy, and in patients with medical 
problems that compromise microvascular blood 
fl ow (e.g., diabetes and hypertension) [ 2 ]. A 2012 
German study involving 332 patients who under-
went single-stage vaginoplasty reported an aver-
age of 150 mL blood loss with very low need for 
blood transfusion (2 %) [ 3 ]. For most surgeons, 
modest blood loss normally does not result in 
transfusion. The author’s experience was that 
transfusion was necessary in just 7 of 1,135 
(0.6 %) GRS procedures (Bowers ML, 2014, 
MTF vaginoplasty blood loss, unpublished data). 
Surgeons typically no longer have blood on site, 
favoring a type and screen as opposed to type and 
cross. Threshold criteria for blood transfusion 
have also changed and become increasingly 
selective. In general, a hematocrit of greater 
than 22 % (hemoglobin 7.0 g/dL) immediately 
postoperatively, in the absence of symptoms and 

  Fig. 17.1    Immediate, uncomplicated post-op MTF vagi-
noplasty appearance. Foley, vaginal packing, and JP drain 
(on right) visible       
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signifi cant cardiac risk factors, is well tolerated 
by patients and does not require transfusion.  

17.1.4     Surgical Site Infection (SSI) 

 Infection of tissue, whether grafted, a fl ap, or 
adjacent to the surgical site, is unusual but may 
arise because of compromised blood supply and 
tissue stretching. One study reported a 5 % rate of 
SSI (superfi cial abscesses, largely labial) that 
was successfully managed with incision and 
drainage and cephalosporin-based antibiotics [ 3 ]. 
A Detroit center reported on 43 patients who 
underwent genital reconstructive operations 
between years 1984 and 2008 and found a 21 % 
rate of SSI in those who underwent male-to- 
female GRS. Importantly, SSIs were indepen-
dently associated with increased frequency of 
total operative procedures [ 4 ]. Other authors have 
suggested that development of SSI, particularly 
severe infection, contributed to complications 
such as loss of vaginal depth or stricture requir-
ing additional surgical revision [ 3 ]. In general, 
the incidence of SSI is lower with increased sur-
geon experience and reduced operative time [ 5 ].  

17.1.5     Tissue Necrosis 

 The etiology of this complication relates to 
devascularization of tissues secondary to liga-
tion of arterial supply, compression of arterial 
structures, or poor host blood supply. Medical 
history (presence or absence of comorbidity) 
and nutritional status can also play a signifi cant 
role in determining outcome and successful 
healing. Diabetes, while not a contraindication 
to GRS per se, is associated with greater risk for 
tissue necrosis. Selective debridement of tissues, 
wet-to- dry dressings, and “a tincture of time” 
are the best allies in treatment of these issues. 
Reopening of a portion of the incision and drain-
age is indicated for abscess but is rarely neces-
sary. Pelvic and perineal circulation tends to be 
excellent and resilient, allowing many of these 
losses to ultimately resolve with such conserva-
tive management.  

17.1.6     Clitoral Necrosis 

  Necrosis of the neoclitoris is, fortunately, is 
uncommon. Most surgeons report an incidence of 
1–3 % [ 3 ,  6 – 9 ], but rates as high as 10 % were 
noted in one review series [ 10 ]. Even in these 
cases, the outlook remains reasonably positive, as 
most patients can achieve orgasm with or without 
clitoral sensation. The best evidence for this 
comes from earlier techniques for GRS (Drs. 
Biber and Schrang) where clitoral preservation 
using homologous tissues was not done. In those 
procedures, amputation of the dorsal nerves and 
arteries at the crus meant that postoperative sen-
sation arising from the neoclitoris was not possi-
ble. Despite a lack of sensory innervation from 
the dorsal nerves, cavernosa, and glans, most of 
these patients – via innervations from residual 
spongiosum tissue, retained in these surgeons’ 
patients as the neoclitoris – were able to orgasm. 
When clitoral necrosis does occur, the necrosis is 
most often partial with neovascularization and 
some residual sensation possible. Finally, for the 
rare patient whose clitoris loses both blood sup-
ply and innervation, the other areas retaining 
erectile or erogenous sensation (spongiosum, 
G-spot, prostate, etc.) can provide enough stimuli 
to allow orgasm. If patients remain anorgasmic 
after 1 year, topical testosterone cream (1 % com-
pounded) can be helpful. 

  Labial necrosis  is uncommon, with  wound 
dehiscence  being a more frequently reported 
problem [ 3 ]. Dehiscence is generally focal and 
localized and, in such cases, is best managed with 
local wound care and healing by secondary inten-
tion. Cosmetic complaints or scarring can be 
addressed at subsequent labiaplasty. Labiaplasty 
is normally not offered until at least 3 months fol-
lowing primary GRS to permit optimal healing 
and restoration of blood fl ow in fl aps. For sur-
geons who perform a so-called two-stage proce-
dure, this secondary cosmetic procedure is 
routine. In patients who have undergone vagino-
plasty in a single stage, labiaplasty and/or scar 
revision could be offered as an additional surgical 
procedure but is rarely necessary due to the 
remarkable healing capacity of this area of the 
body.  
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17.1.7     Venous Thromboembolism 
(VTE) 

 Major surgery predisposes patients to a risk of 
 deep venous thrombosis or pulmonary embolism . 
The pathophysiology relates to acute infl amma-
tory reaction caused by tissue trauma, activation 
of clotting cascade, and venous slowing or stasis 
created by prolonged immobility [ 10 ]. Risk is 
further compounded by certain comorbidities 
such as age, obesity, tobacco smoking, malig-
nancy, and certain medications. While long-term 
use of cross-gender hormones appears to be safe 
[ 11 – 13 ], these patients, theoretically, may be at 
greater risk of VTE due to use of exogenous hor-
mones during the perioperative period. Rare 
reports of nonfatal VTE associated with GRS are 
found in the literature [ 14 ]. 

 To reduce the risk of thromboembolic compli-
cations, most clinicians have advocated discon-
tinuation of exogenous hormones several weeks 
prior to plastic surgery procedures [ 12 ,  15 ]. In 
fact, half of British plastic surgeons who 
responded to a survey advocated discontinuation 
of hormone replacement therapy prior to surgery, 
with most recommending a hormone-free inter-
val of 5–6 weeks prior to reassignment [ 13 ]. 
Although a dose-related risk assessment of HRT 
does not exist, these recommendations have been 
accepted as fact, although route of administration 
and type of hormone rather than presence or 
absence of HRT may be more important in terms 
of risk assessment for VTE. Transdermal appli-
cation of estrogens appears to hold a lower risk 
for VTE than oral administration [ 16 ]. 
Additionally, ethinyl estradiol is known to 
increase VTE risk by 20-fold in MTF transsexu-
als on cross-sex HRT and is no longer recom-
mended [ 11 ,  13 ]. Recent data suggests that 
 reduction  of estrogens prior to surgery, rather 
than outright discontinuation, may improve peri-
operative feelings of well-being without increas-
ing the risk of VTE. Accordingly, not all surgeons 
who perform GRS consistently recommend dis-
continuation of exogenous hormones prior to sur-
gery [ 17 ]. Early postoperative mobilization, 
sequential compression devices, and prophylac-
tic anticoagulant therapy may be suffi cient pro-
phylaxis for the majority of low-risk clientele.  

17.1.8     Hollow Viscus Injury 

 Inadvertent entry into the bowel, bladder, or 
urethra is an inherent risk of MTF vagino-
plasty. Although rare and not disastrous in 
experienced hands, these complications need 
immediate recognition and repair if major fis-
tulous sequelae are to be avoided. A fistula 
represents the gravest of potential complica-
tions and can occur even with expert repair. A 
mechanical bowel prep with or without antibi-
otic is recommended preoperatively by most 
surgeons when embarking upon perineal dis-
section to create the neovaginal cavity. The key 
anatomic landmark followed is the central ten-
don of the perineum immediately beneath the 
urethra, a route similarly taken in perineal 
prostatectomies. Urologic structures are nor-
mally well protected with the use of a handheld 
retractor (Ferreira Breast Retractor 95 × 25 mm, 
smooth end with fiber-optic light) held squarely 
in the midline. For rectal protection, aside 
from assiduously following the central tendon, 
keeping a portion of it posterior to the dissec-
tion field, surgeons variably use other meth-
ods. This can include the use of a Lowsley 
retractor placed transurethrally to retract the 
 urologic structures anteriorly to allow the rec-
tum to drop as dissection advances cephalad. 
Others employ an assistant’s finger or dilator 
in the rectum, retracting posteriorly in addition 
to the anterior retraction. This allows the sur-
geon an additional palpable posterior backstop 
as dissection proceeds. Thermal injury is a 
potential problem but does not appear to be a 
significant factor in viscous injury [ 18 ]. Some 
have also advocated blunt dissection as 
opposed to sharp or cautery dissection, 
although this surgical philosophy remains 
debatable. Fistula rates after viscous injury are 
rarely reported but should not occur if a ten-
sion-free repair of the viscous injury has been 
performed [ 19 ].  

17.1.9     Rectovaginal Fistula 

  Rectovaginal fi stula  presents with passage of 
stool or rectum through the neovagina. 
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Presentation later than 6 weeks post-op is 
unusual, although reports of late RV fi stula in 
patients with infl ammatory bowel disease have 
been reported. Aside from RV fi stula arising de 
novo secondary to infl ammatory bowel disease, 
the etiology of most other RV fi stulas is likely 
surgical. Dilator related injuries causing RV fi s-
tula have been reported. Cautery injuries do not 
appear to be causative. Most injuries occur within 
3 cm of the vaginal introitus, although a higher 
injury is possible. Diagnosis is best confi rmed by 
Gastrografi n enema. Referral to a colorectal sur-
geon is indicated for repair.  

17.1.10     Hematoma 

  Hematoma  is often recognized as labial asymme-
try or as a fi rm, often fl uctuant swelling beneath 
the neolabia majora. Postoperative induration is 
normally present but can easily be confused with 
hematoma. Ultrasound can be extremely helpful 
in clarifying the nature of the swelling and in 
estimating size. A hematoma of less than 4 cm is 
best managed conservatively with time and pres-
sure. For larger hematomas, needle aspiration can 
result in signifi cant reduction in size. Reopening 
the incision and evacuation of the hematoma can 
also be helpful and will relieve symptoms quickly. 
The reopening incision can be quite small if 
expressed, packed, and allowed to drain 
(Table  17.1 ).

17.1.11        Granulation Tissue 

  Granulation tissue  results from tissue nonunion 
or dehiscence. It appears late in healing as bright- 
red, fl eshy tissue that is tender and bleeds easily. 
It can originate along either incision, beneath the 
clitoral hood, or vaginally. For persistent com-
plaints of bleeding beyond the usual recovery 
period (6–12 weeks), assume there is treatable 
granulation tissue. Granulation tissue can be 
managed by application of silver nitrate, although 
this may require several applications and multi-
ple visits. Best practice is to simply excise the 
tissue at its base and treat residual bleeding with 
silver nitrate.  

17.1.12     Urologic Complications 

 Urologic complications are uncommon and can 
be as simple as an adhesion band deviating the 
urinary stream. Other urologic complications 
are surprisingly rare.  Urethral stenosis  is par-
ticularly rare with modern approaches to vagi-
noplasty which splays open the posterior length 
of urethral spongiosum to line the inner labia. 
This technique not only lines the labia with 
mucosal, non-hair- bearing tissue but also makes 
urinary stricture theoretically impossible. 
“Fishmouthing” the neourethra can also allay 
the possibility of stenosis (Figs.  17.2  and  17.3 ). 
 Urinary incontinence  is not associated with 

   Table 17.1    Sources of postoperative vulvar swelling in MTF vaginoplasty   

 Induration  Hematoma  Seroma  Abscess 

 Neolabial swelling 
unilateral or bilateral 

 Neolabial swelling 
unilateral or bilateral 

 Neolabial swelling, tends to 
be unilateral 

 Neolabial swelling, almost 
always unilateral 

 Weeks to months in 
duration 

 Weeks to months in 
duration 

 Weeks to months in duration  Weeks to months in 
duration 

 Non-tender  Moderately tender  Non-tender unless large  Extremely tender 
 Variable size to 20 cm or 
more 

 Variable size corresponding 
to preexistent hematoma 

 Usually small 2–5 cm 

  Self-limiting   Can evolve to abscess or 
seroma if undrained 

  Drainage unlikely   Spontaneous dark bloody 
drainage possible 

 Spontaneous clear amber 
fl uid drainage possible 

 Spontaneous purulent 
drainage possible 

 Expectant management 
and/or pressure 

 Aspiration or incision and 
drainage or time and 
pressure for 5 cm or less 

 Aspiration or incision and 
drainage 

 Incision and drainage, 
packing and antibiotics, 
+/− culture 

17 Complications of MTF Vaginoplasty



158

neocolporrhaphy due to limitations of the dis-
section fi eld which do not extend above the 
internal urethral sphincter.    

17.1.13     Vaginal Stenosis 

  Vaginal stenosis  or lack of depth can be attrib-
uted to one of several technical problems: (a) sur-
gical omission, (b) failure to dilate, or (c) 

infection, dehiscence, or pain which prevents a 
patient from suitably maintaining a satisfactory 
dilation  regimen. In most cases, dilation is always 
recommended in order to maintain depth and 
diameter following vaginoplasty. When this is 
omitted, particularly during the fi rst year follow-
ing GRS/SRS, the body tends to narrow the cali-
ber of the vaginal introitus with fi brosis and 
scarring (Figs.  17.4  and  17.5 ). Treatment options 
include: (a) reengaging the patient in the dilating 
process, (b) releasing scar tissue that has nar-
rowed the introitus, (c) surgically reopening the 
area along the original lining scar along the origi-
nal dissection plane and repacking the vagina, 
then resumption of dilation, or (d) vaginal 
deepening with a relining of some or all of the 

  Fig. 17.2    Neoclitoris with superfi cial necrosis, bilateral 
labial necrosis, and slight posterior incisional dehiscence. 
Patient recovered without debridement or additional 
intervention       

  Fig. 17.3    Large area of labial granulation easily excised 
with scissors. Bleeding treated with silver nitrate. A 
smaller area located near the vaginal apex was also identi-
fi ed in this patient and treated       

  Fig. 17.4    Multiple urethrocutaneous fi stulae, the largest 
of which is identifi ed here at the time of consultation in 
preparation for corrective surgery       

  Fig. 17.5    Large residual spongiosum preventing dila-
tion. Corrected at surgical resection       
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neovagina. Estrogen cream can be a helpful addi-
tion to this process.    

17.1.14     Psychological Regret 

 Although not a complication of SRS per se,  regret 
or remorse  following genital surgery is frequently 
thrown up as a precautionary red fl ag by practi-
tioners and outsiders who are not familiar with 
the technique or outcome results. Regret is 
exceedingly uncommon among patients who 
have undergone MTF vaginoplasty, perhaps less 
than for any surgery available in any specialty 
[ 6 ]. This fact alone, despite risks and variable 
outcomes, supports the long-standing, deeply 
held convictions that most trans persons hold 
when contemplating irreversible genital surgery. 
Current and evolving “standards of care” requir-
ing psychological assessment and a period of 
time living in the role of the intended gender also 
contribute to a low, but not zero, likelihood of 
dissatisfaction with operative results. 

 In summary, vaginoplasty for MTF transsexu-
als is a relatively safe procedure with important 
but relatively rare complications. Most  major  
complications present in the immediate postopera-
tive period. Current trends of remote surgical care 
and recovery over weeks and months mean that 
the majority of postsurgical care will continue to 
fall to primary care providers to recognize and 
treat or refer. With more education of surgeons and 
increasing standardization of operative techniques, 
outcomes should continue to improve (Fig.  17.6 ).       
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