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consultation due to primary amenorrhea in adolescence 
or dyspareunia after marriage [1]. Common clinical ana-
tomical features include bilateral solid primordial uter-
ine nodes with complete deficiency of the vagina or 
deficiency of the upper 2/3 vagina, cavernous lower 1/3 
vagina, and blind tip. The bilateral ovaries and fallopian 
tubes are normally developed, and some patients may 
have concomitant urinary, skeletal, cardiac, and other 
systemic malformations [2].

A small number of patients have a functional primor-
dial uterus where the primordial uterus has a devel-
oped endometrium. In this condition, patients often 

Background
MRKH syndrome (Mayer-Rokitansky-Küster-Hauser 
syndrome) is a rare reproductive tract malformation 
in females caused by embryonic bilateral parameso-
nephric duct hypoplasia or bilateral paramesonephric 
duct tail dysplasia, and patients generally seek medical 
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Abstract
Background  In the past, the primary treatment for MRKH syndrome (Mayer-Rokitansky-Küster-Hauser syndrome) 
with a functional primordial uterus was surgical removal of the functional primordial uterus. In rare instances, the 
endometrium of the functional primordial uterus is well developed, and surgical preservation of the functional 
primordial uterus provides the possibility of preserving reproductive function for these patients.

Case presentation  A 14-year-old female was diagnosed with type I MRKH syndrome with a functional primordial 
uterus through physical examination and imaging investigations. We freed the functional primordial uterus through 
laparoscopic surgery and excised a portion of the lower myometrium to create an outlet at a lower uterine segment, 
which we then intermittently anastomosed to the tip of the artificial vagina. The patient recovered well after the 
surgery, and a re-examination showed no significant abnormalities.

Conclusion  We were successful in preserving the functional primordial uterus using laparoscopic surgery in a patient 
with MRKH syndrome and connecting it to an artificial vagina through reconstructive surgery to ensure unobstructed 
menstrual drainage and preserve the reproductive potential of the patient.
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experience recurrent abdominal pain, and the basic 
treatment in the past consisted of surgical removal of 
the functional primordial uterus. In a very small num-
ber of patients, the functional primordial uterus has a 
well-developed endometrium and a large uterine cavity, 
and since the patients have normal ovaries and fallopian 
tubes, surgical preservation of the functional primordial 
uterus allows for the preservation of reproductive func-
tion in these patients.

A patient with MRKH syndrome with a functional pri-
mordial uterus was recently admitted to our hospital, and 
we performed laparoscopic surgery to preserve the func-
tional primordial uterus on the left side and performed 
uterovaginal reconstruction with positive results. We 
present details of the case in the following sections.

Case presentation
General information
The patient was a 14-year-old female who was admitted 
to our hospital mainly due to “periodic lower abdominal 
pain for one year”. The patient was delivered normally at 
full term, and her mother had no history of exposure to 
drugs, toxic substances during pregnancy, or radioac-
tive substances. The patient started developing breasts at 
the age of 12 and had not had a menstrual cycle to date. 
One year ago, she started to have lower abdominal pain, 
which was recurrent (around every 28–30 days) and 
relieved spontaneously after about a week. At this time, 
she visited another hospital and underwent a magnetic 
resonance imaging (MRI) examination, which showed a 
“bilateral primordial uterus, with the left side being larger 
(containing a little endometrium); an undeveloped cervix 

and middle and upper vaginal segments; a left ovarian 
cyst, with chocolate cyst unable to be excluded”.

Findings of the physical examination on admission: 
abdominal examination showed no significant abnormal-
ity, and no obvious mass was palpated. The gynecological 
examination showed a young female vulva with normal 
development and a small amount of pubes. The hymen 
was normal, and the swab could enter about 2 cm from 
the hymen. The cervix and uterus were not palpated on 
rectal abdominal examination. A cystic solid mass with a 
diameter of about 5 cm was palpated in the left adnexal 
region with pain on mild pressing, while no obvious mass 
was palpated in the right adnexal region.

MR scanning (Figs.  1 and 2) suggested a left pelvic 
node with a mixed shadow of short T1 and long T2 sig-
nals, with a length of about 5 cm and a high signal in the 
diffusion-weighted imaging (DWI). A uterus-like mass 
was seen on the upper left side of the node, with a length 
of about 3 cm and an irregular endometrium-like struc-
ture inside. The right adnexal region showed a quasi-cir-
cular mixed signal node with high signal on the internal 
DWI sequence and a length of about 2.8 cm. The cervix 
and the upper vaginal segment were not clearly shown, 
while the lower vaginal segment was seen with a slit-like 
vaginal cavity. The diagnostic imaging indicated a pri-
mordial uterus on the upper left side of the pelvic cavity, 
chocolate cyst on the left side of the pelvic cavity, choco-
late cyst in the right adnexal region, and an undeveloped 
cervix and upper vaginal segment. The karyotpe was XX, 
46 of the patient. There were no abnormities in heart, 
renal, vertebral and other organs [2, 3]. Preoperative 

Fig. 1  Preoperative MR sagittal view: (a) chocolate cyst of the right ovary; (b) chocolate cyst of the left ovary; (c) left primordial uterus
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preliminary diagnosis: (1) type I MRKH syndrome with 
functional primordial uterus; (2) bilateral ovarian cysts.

Methods
The bowel preparation was done one day before surgery, 
and the patient was instructed to remain fast without 
food or water on the day of surgery. The procedure was 
done with the patient placed in the lithotomy position 
under general anesthesia. Laparoscopic exploration of 
the pelvic and abdominal cavities (Fig. 3) showed a small 
amount of blood in the pelvic cavity, a primordial uterus 
of about 2 cm × 1 cm × 1 cm on the right pelvic wall, and 
cystic enlargement of the right ovary with a diameter 
of about 3  cm. An enlarged primordial uterus of about 
5 cm × 4 cm × 4 cm on the left pelvic wall and a cystically 
enlarged left ovary with a diameter of about 5 cm could 
be seen immediately to the right of the primordial uterus, 

and no abnormality was seen in the bilateral fallopian 
tubes. No obvious ectopic lesions were seen on the peri-
toneal surface of the pelvic and abdominal cavities.

A bilateral cholecystectomy was performed first, dur-
ing which chocolate-like fluid outflow was seen from the 
left ovary (Supplementary Fig. 1) and blood outflow was 
seen from the right ovary. After the operation, the bilat-
eral ovaries were sutured and shaped. The left pelvic fun-
nel ligament was freed, and the left round ligament and 
the anterior and posterior lobes of the broad ligament 
were severed. The left uterine artery and ureter were fur-
ther freed, the superior branch of the left uterine artery 
was severed.The fibrous cord tissues of the lower uter-
ine segment, which did not develop into the cervix, were 
excised (Supplementary Fig. 2).The left parametrium was 
freed downward to free the left functional primordial 

Fig. 3  Laparoscopic view of the pelvic cavity

 

Fig. 2  Preoperative MR axial view: (a) chocolate cyst of the right ovary, chocolate cyst of the left ovary, and the left primordial uterus; (b) left primordial 
uterus
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uterus as far down as possible in preparation for subse-
quent anastomosis (Supplementary Fig. 3).

Under laparoscopic monitoring, a cavity was bluntly 
punched inward along the external vaginal orifice in the 
middle of the vulvar vestibule, parallel to the urethra and 
rectum, until the pelvic floor peritoneum in the intersti-
tial space between the bladder and rectum, while saline 
was injected intermittently to form a water cushion. 
Oval forceps were placed in the cavity to open the pelvic 
floor peritoneum, which was incised to create an artifi-
cial vaginal tunnel that could accommodate two fingers. 
The peritoneum on the posterior wall of the bladder was 
freed completely, with an area of about 6 cm × 6 cm. The 
freed peritoneum was attached to the mold surface, and a 
drainage tube was placed through the opening at the top 
of the mold. The mold was placed into the artificial vagi-
nal tunnel while carrying the peritoneum and drainage 
tube (Supplementary Fig. 4).

The distal peritoneum was intermittently sutured and 
anastomosed to the “natural vaginal mucosa” of the 
lower vaginal segment, and the proximal peritoneum was 
sutured and fixed to the tip of the artificial vaginal tunnel 
(Supplementary Fig.  5). The uterine cavity was exposed 
by a full incision of the freed left functional primordial 
uterus near the vagina, and the endometrial tissues could 
be seen inside the uterine cavity without significant blood 
accumulation (Supplementary Fig.  6). A portion of the 
myometrium tissues, approximately two cm in diameter, 
were removed, and the intima at the defective area was 
intermittently evaginated and sutured to the serous layer 
so that it would be like a “bowl” and serve as the outlet 
of the lower uterine segment (Supplementary Fig.  7). 
Finally, absorbable sutures were used to intermittently 
anastomose the artificial outlet of the lower uterine seg-
ment and the tip of the artificial vagina (Supplementary 
Fig. 8).

Operation outcome
The operation was successful, with an operation dura-
tion of 2 h and an intraoperative bleeding amount of 30 
ml. The patient was administered antibiotics to prevent 
infection, the vaginal mold was replaced every other day, 
iodophor solution was used to disinfect and irrigate the 
vagina, and the vaginal drainage tube was removed two 
days after the surgery. The ovarian cysts were confirmed 
as endometriosis cysts by post-operative pathological 
examination. The patient recovered well post-surgery 
without any complications and was successfully dis-
charged with the mold six days after the operation.

During the follow-up period, the patient had a men-
strual cycle in the first month post-surgery, which lasted 
for about three days with minimal bleeding, unblocked 
discharge of menstrual blood, and no abdominal pain. 
Subsequently, the patient had regular menstrual cycles 

every month without abdominal pain. The pelvic MR did 
not show any abnormal mass six months after the sur-
gery, and the functional primordial uterus was connected 
to the artificial vagina. The postoperative outcome was 
good.

Discussion
In 1961, the Swiss scholar Hauser systematically 
described the pathogenesis and clinical manifestations 
of MRKH syndrome, summarizing previous reports [4]. 
For a long time afterwards, especially in China, clinicians 
have referred to this condition as the “congenital absence 
of uterus and vagina”. With a rise in the number of cases 
and a growing interest in studying the disease, more and 
more scholars have found that some patients with MRKH 
syndrome do not suffer a complete absence of the “uterus 
and vagina”; they just do not have normal “uterus and 
vagina” due to the dysplasia of “uterus and vagina”. They 
may have a primordial uterus or a lower 1/3 vagina. A 
retrospective cohort study conducted from 1997 to 2011 
at the University of Michigan (USA) in 2013 [5] consist-
ing of 48 patients with MRKH syndrome found that 48% 
(23 cases) had a primordial uterus. In a review in 2020 
[2], it was estimated that 48–84% of patients with MRKH 
syndrome had a primordial uterus.

Most patients with MRKH syndrome have no clinically 
significant symptoms as the primordial uterus does not 
have a functional endometrium. However, if the primor-
dial uterus has a functional endometrium, also known as 
a functional primordial uterus, clinical symptoms such 
as abdominal pain are more likely to occur, and patients 
are more likely to consult a clinician and get diagnosed 
earlier. In the retrospective cohort study conducted by 
the University of Michigan (USA) in 2013 [5], MRI con-
firmed that 19% (9 cases) of 48 patients with MRKH 
syndrome had a functional primordial uterus, and all of 
these patients experienced abdominal pain.

Clinicians mainly chose surgical removal of the func-
tional primordial uterus followed by vaginal reconstruc-
tion, for patients with MRKH syndrome with a functional 
primordial uterus associated with severe abdominal pain. 
This surgery is relatively simple and effective in relieving 
abdominal pain, but the patient will permanently lose 
menstruation and reproductive function post-surgery, 
and this can have a significant psychological impact on 
the patient. It is for this reason that there are efforts to 
preserve the functional primordial uterus and recon-
struct it with an artificial vagina through surgery so that 
menstrual blood can flow out smoothly through the arti-
ficial vagina, thus preserving the physiological function 
and potential reproductive function.

As early as 1938, a successful treatment of cervical atre-
sia through uterovaginal reconstruction was reported [6]. 
Zarou et al. [7] reported the first successful pregnancy 
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following such uterovaginal reconstruction in 1973, dem-
onstrating the feasibility of such surgery. In 2003, Sel-
vaggi et al. [8] successfully treated two cases of MRKH 
syndrome with a functional primordial uterus using open 
surgery. The surgeons used the pudendal thigh fasciocu-
taneous flap to reconstruct the artificial vagina and then 
completed the anastomosis between the artificial vagina 
and the functional primordial uterus by open surgery. 
After the surgery, both patients resumed regular men-
struation with unobstructed flow of menstrual blood.

In 2008, Raudrant et al. [9] successfully performed 
laparoscopic preservation of the functional primordial 
uterus and uterovaginal reconstruction in a patient with 
MRKH syndrome. The patient had spontaneous men-
strual flow three months after the operation and main-
tained unobstructed menstruation during the two-year 
follow-up. In 2018, Professor Luo Guangnan reported 
the first case in China of laparoscopic preservation of a 
unilateral functional primordial uterus in a patient with 
MRKH syndrome [4]. In 2021, Scibilia and collegues 
reported a case of congenital isolated cervical agenesis 
receiving laparoscopic uterovaginal anastomosis [10]. 
They successfully treated a patient with MRKH syndrome 
with a left functional primordial uterus by the Luohu III 
laparoscopic peritoneal vaginoplasty procedure (Luohu 
II Procedure + functional primordial hysterotomy + anas-
tomosis of artificial vaginal and uterus), and the patient 
had a menstrual cycle one month after the operation. The 
surgery unblocked the drainage of the uterine cavity and 
preserved the fertility of the patient.

In our study, the patient had a left ovarian endometri-
osis cyst, so we first performed the left oophorocystec-
tomy and then freed the left functional primordial uterus 
as much as possible for subsequent downward traction 
and anastomosis with artificial vaginal, which was one of 
the key steps of the procedure. We chose the surface peri-
toneum of the posterior bladder wall for the peritoneal 
vaginoplasty as it has a sufficient area of peritoneum and 
is easy to obtain. In previous uterovaginal reconstruc-
tion procedures, a small hole was mainly made at the 
lower end of the uterus to serve as an outflow tract, and a 
drainage tube was placed into the uterine cavity through 
this hole, followed by anastomosis of artificial vaginal and 
primordial uterus.

However, in our case, the size of the primordial uterus 
was relatively large, so we creatively excised part of the 
myometrium at the lower end of the uterus, which was 
about 2  cm in diameter (equivalent to the diameter of 
the artificial vagina), until the uterine cavity was fully 
exposed, and then we intermittently evaginated the 
endometrium and sutured it to the serous layer to make a 
“bowl”, which was equivalent to creating a relatively wide 
outlet at the lower uterine segment; this was another key 
step of the surgery. Then, the artificial outlet at the lower 

uterine segment was intermittently anastomosed with 
the tip of the artificial vagina.

Such a surgery has two advantages. First, the short-
term advantage: it eliminates the need for prolonged use 
of a “uterine drainage tube” post-surgery and requires 
just a routine change of the vaginal mold, which makes 
short-term postoperative care easier and can be assigned 
to the patient’s family. Second, the long-term advan-
tage: the outlet at the lower uterine segment is relatively 
wide, and this reduces the possibility of adhesion or even 
obstruction of the outlet at the lower uterine segment 
due to postoperative inflammation and scarring and 
avoids reoperation.

The smooth postoperative recovery of the patient also 
confirmed the advantages of the surgery; the vaginal 
drainage tube was removed two days after the surgery, 
and the patient was discharged with the mold six days 
after the procedure. In the first month post-surgery, the 
patient had a menstrual cycle with unblocked discharge 
of menstrual blood and no abdominal pain. Afterwards, 
the patient had regular menstrual cycles every month 
without abdominal pain. There was no significant abnor-
mality on re-examination six months after the surgery; 
no abnormal mass was seen on pelvic MR, and the func-
tional primordial uterus was connected to the artificial 
vagina.

Conclusion
We treated this case entirely by laparoscopic operation 
with minimal surgical trauma, and the patient recov-
ered quickly after the operation. Reconstructive surgery 
enabled the preservation of the functional primordial 
uterus and its connection with the artificial vagina, 
ensuring unblocked menstrual drainage and relieving 
the stress of the patient and her family. In addition, the 
fertility potential of the patient was also preserved. The 
long-term impact and reproductive function are yet to be 
observed through follow-up.
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