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Abstract

The hand is a very special organ, with unique functions and versatility in the human body. Our hands are piv-
otal in manipulating our environment, receiving feedback from our surroundings and communicating our
unspoken words by gestures. Thus, the loss of a hand is a tragic, disfiguring event with profound personal,
vocational, financial and social implications. Transplantation of life-saving solid organs is now widely
accepted in both the medical and lay communities. The technical skills and prerequisites for hand transplanta-
tion have been honed over recent decades, culminating in the recent commencement of hand transplantation in
several centers around the world. However, unlike life-saving solid organ transplantation, hand transplanta-
tion has been greeted with less enthusiasm in the professional community because it is not yet clear what the
long-term risks-to-benefits ratio is. The scientific background, and the potential risks, benefits, and ethical
aspects of this procedure are discussed. Successful transplantation to amputees of fully integrated and func-
tional hands is a worthy goal. Hopefully, at some point in the future, hand transplantation will become another
safe and viable option for amputees to consider.
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THE HAND IS A VERY SPECIAL ORGAN. Its level of
function and versatility is unique, in that it re-
quires an integration of sensory input and fine
motor control not found anywhere else in the
body. The sensibility of the hand is vital. It is
disproportionately represented in the brain, in-
dicating the degree of its importance. Our hands
are pivotal in manipulating our environment,
receiving feedback from our surroundings and
communicating our unspoken words by ges-
tures. The hands have even been credited with
being intimately involved in the development of
language (1-3).

The loss of a hand is a tragedy; it is pro-
foundly disfiguring, both physically and psy-
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chologically. The hand is an external organ that
carries obvious emotional investment; people
do not pine for the loss of a kidney as they do
for the loss of a hand. For some, the loss of a
hand represents the end of a vocation, for most
it represents a reduction in their ability to sup-
port themselves and their families, and for all
there is a profound distortion in their perceived
personal body image. Successful transplanta-
tion of fully integrated and functional hands to
amputees is a worthy goal. Hopefully, at some
point in the future, hand transplantation will be-
come another safe and viable option for am-
putees to consider.

Being a composite of multiple tissue
types (including bone marrow) with differen-
tial immunogenicity, the hand differs signifi-
cantly from traditionally transplanted solid
organs, which have a relatively homogeneous
parenchyma. The most significant difference,
however, is that hand transplants are not life-
saving procedures. At best they may improve
the recipients’ quality of life, although some
would argue this point. Unlike solid organ
transplant recipients, amputees already have a
range of optional prosthetic devices (aesthetic
and functional) that can improve the quality
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of their lives without being potentially life
threatening.

Whereas transplanted organs perform their
specific physiological tasks without nervous in-
tegration, a transplanted hand needs to achieve
cortical representation for both sensibility and
fine motor control. Solid organ transplants con-
tinue to function “optimally” whether the recip-
ient is aware of them or not. To be of value,
however, hand transplants require the continual
activity and consciousness of the recipient.

Although hand transplantation is not a life-
saving procedure, Moore’s six criteria for assess-
ing the ethical appropriateness of this innovative
surgery are still relevant (4). According to Moore,
transplantation is an ethically acceptable medical
option only when all of these standards are met:

1. The scientific background of the
innovation.

The skill and experience of the team.
The ethical climate of the institution.
Open display.

Public evaluation.

Public and professional discussion.

AR

In our opinion, the first modern-era hand
transplant, performed in 1998, failed to fulfill
some of these criteria, particularly those of open
display and public evaluation (5). Most commen-
tators accept that the Louisville group, which per-
formed the second hand transplant in 1998, met
the latter five of Moore’s standards (6). Only the
scientific background of the innovation remains in
question. Siegler (7) wrote, “the question is
whether the equipoise consideration has been sat-
isfied. Equipoise describes a situation of uncer-
tainty in which the clinical investigator regards
the potential outcome of an experiment or clinical
trial as truly balanced between its potential for
benefitting the patient or for causing unintended
harms.” Do we know enough about the potential
risks and benefits of human hand transplantation
to satisfy the question of equipoise? Needless to
say, the true long-term risks and benefits that can
be anticipated from this surgery are not known.
We can, however, extrapolate from our experience
with hand replantation, with a limited number of
other non-solid organ allogenic transplants, and
with traditional organ transplantation and animal
limb/composite tissue transplant experimentation,
to meaningfully discuss the likely results.

Relevant Experience

Malt performed the first upper extremity re-
plantation at the Massachusetts General Hospi-
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tal in 1962 (8). Shortly thereafter, Chen per-
formed the first microsurgical hand replant (9).
A successful hand replant depends upon the
level of amputation, maximizing tissue survival
and restoration of function, i.e., “survival with-
out restoration of function is not success” (10).
Given that hand transplants will be performed
in dedicated hand centers upon surgically am-
putated tissues (devoid of crush or avulsive in-
jury), it is likely that initial revascularization,
and hence tissue survival, will be successful
(rejection issues will be discussed later). Out-
come scoring systems for limb replantation
have been applied to several case series reviews
of replantations at the wrist or distal forearm
(11). Good-to-excellent results occurred in
23-89% of the patients reported in five series
with more than 10 patients. The more proximal
the replantation, the worse the result that can be
anticipated; fingertip replants do very well (12,
13). At the distal forearm level, two-point dis-
crimination return is usually greater than 30
mm and most patients do not have protective
sensation (14). Active range of motion is in-
complete, about 28 -38% of normal, and re-
gaining intrinsic muscle function is the excep-
tion, not the rule (14). In our personal experi-
ence, every patient who had an immediate fore-
arm amputation has returned to work, whereas
everyone with forearm replantation has failed
to return to work.

The advantages of planned execution (ideal
circumstances for tissue transportation and
cooling, pristine donor tissues, etc.) for initial
limb revascularization may be offset by the re-
cipient limb’s loss of functional outcome sec-
ondary to chronic scarring, muscle atrophy and/
or contraction. Additional unknown factors are
the effects of immunosuppression and episodes
of rejection (acute or chronic) upon functional
outcome. It is reasonable to assume that the re-
sults of allogenic hand transplantation will be,
at best, equivalent to the results of hand replan-
tation (11).

There have been scattered reports of com-
posite tissue allogenic transplantations in hu-
mans. Jones et al. (15) reported on the success-
ful transplantation of a rectus abdominis muscle
for scalp reconstruction in a renal transplant re-
cipient, Guimberteau et al. (16) reported two
cases of transplanted digital flexor tendon/ten-
don sheath complexes, and Hofmann et al. (17)
reported on vascularized allogenic femoral dia-
physeal and knee joint transplants (2 of 5 re-
quiring removal for chronic rejection). Strome
has transplanted a larynx (18). None of these
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composite tissue allogenic transplants included
skin, a highly antigenic tissue that has repeatedly
proven troublesome in animal experiments. The
long-term results of these procedures are still un-
known. Interestingly, immunosuppression was
only given for six months to those patients with
digital flexor tendon/tendon sheath transplants,
and there have been no negative sequelae during
the following six months, in which immunosup-
pression was not administered.

The results of animal experiments with allo-
genic limb transplants and composite tissue al-
logenic transplants are usually divided into
small animal and large animal/primate group-
ings. Without immunosuppression, limb and
composite tissue allogenic transplants are
doomed to rejection, and most of the literature
is devoted to trials of alternative immunosup-
pression regimes. Lee et al. (19) have shown
that a different degree of antigenicity is present
in the various components of a composite tissue
graft. Additionally, the host immune mecha-
nism responds to the different antigenic stimuli
differently (e.g., muscle causes a greater cell-
mediated response and skin a greater humeral
response). Thus, it is likely that any successful
immunosuppression regime will need at least
two agents.

Cyclosporin has been extensively studied
in the rodent model. Rejection-free survival
of more than one year has been reported with
cyclosporin alone (20). This was at the ex-
pense of high doses (8 mg/kg/day), and
hence, there was associated morbidity. Other
cyclosporin-only experiments have failed to
replicate these results. Even with higher
doses (15-25 mg/kg/day), early rejection was
a problem. The outcomes of two rodent limb
allograft experiments using FK-506 for im-
munosuppression also demonstrated longer-
term survival at the cost of significant mor-
bidity, primarily Prneumocystis carinii pneu-
monia (suggesting the development of graft-
versus-host disease) and/or chronic mild-to-
moderate signs of skin rejection (21).

Mycophenolate mofetil (MMF, RS-61443)
successfully prevented rejection for 32 weeks
in 5 of 6 rats with whole limb transplants. This
group displayed restoration of sensory and
motor function (22). MMF was then combined
with low-dose cyclosporin, leading to 89% sur-
vival at 230 or more days (23). On this basis,
combination therapy with low-dose cy-
closporin and MMF has been proposed as an
appropriate immunosuppression regime for al-
logenic transplantation.
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Lance et al., using antilymphocyte serum,
azathioprine and hydrocortisone combinations,
and Goldwyn et al., using 6-mercaptopurine
and azathioprine in canine hind limb allogenic
transplant experiments, failed to demonstrate
immune tolerance without significant drug tox-
icity (24, 25).

Three studies using primate models, which
more closely resemble the human immune sys-
tem and anatomy, have been published (26 —28).
Daniel et al. (26) transplanted four baboon
hands and seven neurovascular-composite-tis-
sue, digital-free flaps, using high-dose cy-
closporin (trough levels > 1000 ng/mL) and
methylprednisolone (4.4 mg daily) for mainte-
nance immunosuppression. One hand remained
in excellent condition 300 days after transplan-
tation. The remaining three underwent various
degrees of rejection: one was hyperacute, one
was salvaged at two months from a severe rejec-
tion episode, and the fourth hand was lost sec-
ondary to an iatrogenic reduction in the cy-
closporin maintenance dose followed by an in-
fection. Electrophysiologic testing of the two
long-term surviving hands showed motor, sen-
sory and nerve regeneration. All seven compos-
ite digital flaps were technically successful;
however, the first three showed signs of rejec-
tion, including edema, vesiculation, ulceration
and epidermal sloughing.

Stark et al. also used a baboon model for the
transplantation of eight hands, with cyclosporin
(trough > 800 ng/mL) and prednisolone (5 mg
daily) for immunosuppression (27). Six of the
hands were lost in the first 15 days. Loss of the
first hand, at two days, may have been due to a
technical error, but the remaining five showed
signs of acute rejection. The seventh hand was
lost due to an anesthetic problem. The eighth
hand survived 296 days before elective sacri-
fice; throughout this period there was evidence
of chronic skin rejection. Of note were the find-
ings of patchy lymphoplasmacellular infiltrates
in specimens of the recipient’s autologous tis-
sue. The authors felt that these may have repre-
sented discrete areas of graft-versus-host dis-
ease and warranted further investigation.

The final study, by Hovius et al. (28) and
Stevens et al. (29), reports using a Rhesus mon-
key partial-hand transplant model. Cyclosporin
(25 mg/kg/day) and prednisone (1 mg/kg/day)
maintenance immunosuppression was used.
Acute rejection episodes were treated by either
steroid dose increases or monoclonal antibodies
specific for different surface antigens on im-
munocompetent cells. Ten of the 12 recipients
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had histologically confirmed rejection. In all
cases, the skin was more rapidly rejected than
were nerve and muscle. Rejection could not be
reversed by increasing the steroid dose. Two of
the five cases of rejection treated by mono-
clonal antibodies were successfully reversed
on two occasions each. Significant immuno-
suppression side effects were encountered. One
monkey died from irreversible shock after the
first injection of monoclonal antibodies, three
died from bacterial infections and three others
died from lymphoid tumors. Additionally, au-
topsy revealed that one of the monkeys that
died of sepsis also had a tumor. There was no
correlation between cyclosporin trough levels
and death by either sepsis or lymphoid tumor.
The authors concluded that “a more effective,
less toxic immunosuppressive regime is needed
before actual allogenic transplantation of the
hand should be performed in human patients,
though it was demonstrated previously that it is
technically feasible and that results for func-
tional recovery are promising” (28).

Of particular interest are the two reports of
porcine limb transplantation by Ustuner et al.
(30) and Jones et al. (31), both using a radial
forearm osteomyocutaneous flap model. The
first study used cyclosporin (trough levels
100-300 ng/mL), MMF (500 mg daily), and
prednisone (0.1 mg/kg daily) immunosuppres-
sion. Of the ten successful procedures, one pig
died from pneumonia (day 19) and another
from an anesthetic complication (day 30); nei-
ther pig had any signs of rejection. Two flaps
were lost from severe rejection on days 25 and
29, respectively. Three flaps had mild-to-mod-
erate rejection at day 90 (the study end point).
The remaining three flaps were free of rejec-
tion at day 90, two of them having had an
earlier episode of spontaneously resolving re-
jection. During the trial, two of the pigs devel-
oped pneumonia and one developed a wound
infection. There were also two episodes of dis-
tant septic arthritis. The second porcine study
(from the same group) used tacrolimus (FK-
506, trough levels 3-8 ng/mL), MMF (500 mg
daily), and prednisone (0.1 mg /kg daily) for
immunosuppression. Three of the pigs died
from pneumonia on days 29, 30, and 83. Four
of the pigs developed early grade I-III rejec-
tion; three of these resolved, but the fourth
died prior to healing from a gastric rupture on
day 42.

Combining these two studies reveals that
only 11 of 19 (58%) transplants survived the
experiments, and that the mortality rate was
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32% overall. None of the viable transplant re-
cipients completed the experiment without at
least one episode of rejection or sepsis. Later, in
a paper reporting the first-year follow-up of
their first hand transplant, Jones et al. state,
with particular reference to these porcine exper-
iments: “In these studies, however, drug doses
were not adjusted according to the clinical
progress of the animals, as would be done when
humans are treated. Therefore, our decision to
proceed with the tacrolimus-based regime for
immunosuppression after human hand trans-
plantation was based on the hypothesis that ef-
ficacy in preventing rejection and systemic tox-
icity could be balanced clinically” (6).

The consensus at the conclusion of a 1997
international symposium on composite tissue
allotransplantation was that it was time to “just
do it” (32). On Sept. 23, 1998, the distal right
forearm of a 4l-year-old donor was trans-
planted to a 48-year-old man in Lyon, France
(5). Four months later, the first successful
American hand transplantation was completed
by the Louisville team (6). To date, fourteen
hand transplants in eleven patients have been
performed over the past three years (33). The
first of these fourteen transplants was ampu-
tated for chronic rejection at 2 years and 4
months. The longest surviving transplant is now
more than 3 years post surgery.

The initial functional outcomes of the first
four human hand transplants have been pub-
lished (34). The time to follow-up ranged from
8 —20 months. Only the range of motion of the
forearm and wrist is documented, but the re-
sults are better than would have been expected
based on previous results of replantation of the
hand and wrist. There has been electromyo-
graphic evidence of reinnervation of the intrin-
sic muscles of the hand. Sensory return, how-
ever, has been less than expected. Although all
4 patients showed progression of an advancing
Tinel sign, Semmes-Weinstein sensory testing
varied from between deep pressure sensation to
loss of protective sensation to diminished pro-
tection sensation. Finally, the Carroll test of
functional recovery (35), which integrates mo-
bility, motor function, and sensation, was
available for 3 of the 4 patients and ranged be-
tween 52 and 75, which translates to 1 good
and 2 fair results.

The first American recipient has been able
to return to work as a paramedic and perform
duties he was previously incapable of, even
with a prosthesis. A one-year follow-up paper
has documented that (6):
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1. he required anti-rejection intervention
3 times in the first 30 weeks,

2. he developed tissue-invasive cy-
tomegalovirus infection at 15 weeks,

3. there is electromyographic evidence of
innervation of the intrinsic muscles,

4. temperature, pain and pressure sensa-
tion is present in the fingers (no formal
assessments were reported).

In an editorial in the New England Journal
of Medicine (36), Herndon suggested that hand
transplantations will most likely continue to be
performed while we await the results of the pro-
cedures that were already performed. More
basic research and safer immunosuppressive
drugs are still needed. He poses the basic ques-
tion about hand transplantation (36): ”Should
they be?” His suggestion, with which these au-
thors agree, is to limit the procedure to patients
who have lost both hands or who are already on
immunosuppressive drugs for other reasons.

Additional Considerations

Lee and Mathes classify the risks associated
with chronic immunosuppression into three cat-
egories: adverse effects of individual immuno-
suppressants, opportunistic infections and ma-
lignancy (11). The first French and American
patients have all been prescribed tacrolimus,
MMF and prednisone for their long-term im-
munosuppression. These drugs are not without
dose-related risks, including nephrotoxicity,
neurotoxicity, diabetogenicity, osteoporosis,
bone marrow suppression and gastrointestinal
toxicity. Historically, more than 80% of organ
transplant recipients develop at least one infec-
tion after transplantation, and 40% of the deaths
are due to infectious complications occurring
alone or following rejection (11). The risk of
malignancy associated with chronic immuno-
suppression in organ transplant recipients has
been reported in the range of 4—18%. The inci-
dence of malignancy relates both to the dura-
tion and extent of the immunosuppression.

In some of the animal experiments, there
was evidence that a chimeric state had devel-
oped, in which functional immune components
of both organisms coexisted, in a few of the
more successful recipient-donor pairings.
While this privileged state is beneficial when it
occurs, the transplantation of immunocompe-
tent T lymphocytes into an immunosuppressed
recipient risks the development of graft-versus-
host disease (GVHD). GVHD is the major com-
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plication of bone marrow transplantation and,
as such, is a definite possibility with allogenic
hand transplants. In broad terms, GVHD can be
prevented by decreasing the number of donor T
cells transplanted or by immunosuppressing the
recipient after the transplant. As described
above, the immunosuppressive regimes tested
may have been insufficient to prevent the oc-
currence of GVHD despite significant recipient
immunosuppression side effects.

Conclusions

Questions remain about the adequacy of the
scientific background to human hand transplan-
tation, particularly with regard to:

e what constitutes appropriate immuno-

suppression,

« the likelihood of infections,

» the possibility of malignancy and graft-

versus-host disease,
« the likelihood of a fair-to-poor func-
tional result of 11 -76%,

e the lack of long-term successful animal
transplantation without evidence of
chronic rejection or systemic toxicity.

We believe that without more substantive
evidence of an expectation for a good outcome,
the procedure should be limited to patients who
have lost both hands or who are already receiv-
ing immunosuppression for another reason.
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Uterus Transplantation

ALBERT ALTCHEK, M.D.

Abstract

Until recently, only life and death situations warranted organ transplantation. Nonvital transplantation, to further a
patient’s wishes and goals, was not considered justified. It can be argued, however, that this distinction is not morally
significant. Patients with kidney failure, for example, can be kept alive by dialysis. But their quality of life would be
greatly enhanced by kidney transplant, which is thus considered a justified procedure. So a spectrum of rationales may
justify transplantation. Transplantation of the uterus would relieve the anguish of women who greatly desire to conceive
a child. Some women do not have a uterus. In some cases this is due to a congenital absence (Rokitansky’s syndrome).
In other cases, surgical removal of the uterus was required to repair an obstetrical rupture. With a transplanted uterus,
many of these women could have the opportunity to become pregnant as a result of nonvital organ transplant.

While other organ transplant donations most often come from cadavers and less often from living donors (kidney
or partial liver), the donor source for a uterus may be an otherwise healthy living patient who requires uterus removal as
a standard care procedure. Furthermore, it should be possible to remove the transplanted uterus from the recipient after

successful pregnancies, so the patient would not be subjected to lifelong antirejection medications.
Since animal uterus transplantation has been done successfully, human uterus transplantation might be considered

for select cases. One such case has been reported.

Key Words: Uterus transplantation, quality of life surgery, prolapse uterus utilization, ethics.

Introduction

PEOPLE UNFAMILIAR WITH TRANSPLANTATION tend
to think of it as only a life-saving procedure.
This picture of transplantation, however, is not
consistent with the longstanding facts. For more
than twenty-five years, kidney transplantation
has significantly improved patients’ quality of
life, even though dialysis is a life-preserving al-
ternative. In addition, corneal transplant is a
well-accepted therapy, and it is performed only
to improve a patient’s quality of life, not to pre-
serve it. For similar reasons, autotransplanta-
tion, such as reattaching severed limbs, has been
recognized as an ethical procedure. In what fol-
lows, the possibility of uterine transplant will be
assessed as an intervention that will signifi-
cantly improve a patient’s quality of life.
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In the past, skepticism about nonvital trans-
plantation procedures was justified by the high
likelihood of organ rejection. But, over the past
two decades, transplantation technology and
immunosuppression have advanced and the
prognosis of transplantation has improved.
These advances make transplantation a possible
new treatment option for patients who wish to
improve their quality of life.

Questions Pertaining to Uterus
Transplantation

The Ethics Committee of the American So-
ciety for Reproductive Medicine has never ad-
dressed the issue of uterine transplantation. Its
reports have focused on the ethics of proce-
dures that are already being performed, not on
possible future procedures. Before the proce-
dure is performed, we must consider two cru-
cial questions. Is uterine transplantation feasi-
ble? Is it justified?

The uterus enables a woman to menstruate
and become pregnant. Most would agree that
merely being able to menstruate is not impor-
tant enough to justify the risks associated with
solid organ transplantation. But for many
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women, the ability to become pregnant can be
very important. For them, childbearing fills a
deep emotional and social need, and they may
feel a corresponding sense of loss if they are
unable to conceive and give birth.

It is likely that for many women the intense
desire to become pregnant is, at least in part, an
innate feature of evolutionary biology. But
there may be a stronger social component to
this desire. Historically, in many cultures, to be
barren was to be cursed. Having a child, on the
other hand, meant that one was blessed and
honored, perpetuating a family and a name. Yet
desire alone does not justify transplantation.
This emotional need has to be balanced against
the feasibility of transplantation and the possi-
ble risks to the woman and child.

A uterine transplant could be an appropriate
treatment for women who have no uterus but
whose reproductive system is otherwise nor-
mal. For some women, the absence of the uterus
is a congenital problem (known as Rokitansky’s
syndrome, or Miillerian agenesis). Other
women may not have their uterus because of a
previous hysterectomy, or they may be at risk
for a uterine rupture should they become preg-
nant (Table).

Women who have had a hysterectomy or
who have a high risk of rupture, and have al-
ready been pregnant, have the advantage of
having large uterine vessels, which might facil-
itate the vascular anastomoses of a uterine
transplant and increase the chance of a vaginal
delivery.

A variety of considerations will make a woman
a good candidate for uterine transplantation:

e an intense desire to become pregnant

¢ agood understanding of the known and an

TABLE
Women Who Need a Uterus to Become Pregnant

1. Congenital anomalies
a) Rokitansky syndrome (Miillerian agenesis): con-
genital absence of uterus and vagina
b) rudimentary noncommunicating or nonfunction-
ing uterine horn
2.  Previous hysterectomy for
a) postpartum hemorrhage
b) invasive adherent placenta accreta
c) rupture of uterus during pregnancy
1) difficult delivery
2) rupture of scar of previous caesarean section
3. High risk of rupture of uterus
a) previous pregnancy rupture and repair of classi-
cal caesarean section scar
b) previous very extensive myomectomies or re-
moval of extensive adenomyosis
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appreciation of the unknown risks associ-
ated with the transplant and with postop-
erational long-term immunosuppression

* emotional maturity

e ability to give informed consent

e excellent general health

e age under 35 — older patients have a
lower chance of achieving pregnancy
and a greater chance of having compli-
cations (e.g., hypertension, diabetes and
uterine fibroids) and needing cesarean
section.

e« no evidence of inability to be a good
mother

e expectation that the patient will comply
with regimens of post-transplant im-
munosuppression and monitoring

Rokitansky’s Syndrome Patients

Patients with the Mayer-Rokitansky-
Kiister-Hauser syndrome, or Miillerian agene-
sis, have congenital absence of the uterus and
vagina. Their ovaries, however, are present,
with normal function and ovulation. The fallop-
ian tubes may or may not be present. About
one-third of these patients also lack a kidney
but have normal renal function and normal
chromosomes. These patients also have normal
female physical characteristics and behavior.

This syndrome is usually diagnosed be-
tween ages 15 and 17, when the patient seeks
medical treatment for amenorrhea (i.e., the ab-
sence of menstruation). Theoretically, the con-
dition should be diagnosed at birth or at well-
child routine examinations. Unfortunately,
many pediatricians were never trained to in-
spect the vulva or may avoid performing the ex-
amination due to fear of accusations of lewd-
ness. In addition, when the question of amenor-
rhea is raised, pediatricians often give incorrect
reassurance that the patient is maturing nor-
mally, due to evidence of increased height,
breast development, the appearance of pubic
and axillary hair, feminine contour, and psycho-
logical development. Furthermore, tests of hor-
mones, ovulation and chromosomes would all
provide normal results.

In my consultation practice, I am sometimes
the first to examine the patient for abnormali-
ties. Although the vulva looks normal, there is
only a dimple where the opening of the vagina
should be (Fig. 1). On rectal examination, the
cervix and uterus cannot be palpated. These
findings are sufficient for the presumptive diag-
nosis. The patient will never menstruate and she





