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Introduction
Hydrometrocolpos is caused by the accumulation of mucous 

secretions in the vagina and uterus due to congenital tract obstruction, 
such as vaginal atresia or imperforate hymen [1]. It can be seen in 
different syndromes such as McKusick-Kaufman syndrome (MKKS) 
and BardetBiedl syndrome (BBS). MKKS is a rare autosomal recessive 
disorder. We report the case of a female neonate with hydrometrocolpos, 
bilateral hydronephrosis and post-axial polydactyly. 

Case Report 
We report the case of Alaa, a female neonate born at 37 week’s 

gestation (WG) to a 31 year old mother, 2nd gravida 2nd para with 
previous history of medical interruption of pregnancy of a male fetus 
at 22 WG with hexadactyly and enlarged bilateral polycystic kidneys, 
the diagnosis of Bardet-Biedel syndrome (BBS) was highly suspected 
by foetopathology examination. At 34 WG, an ultrasound evaluation 
revealed large cystic abdominal mass as well as bilateral hydronephrosis

Alaa was born after spontaneous labour by vaginal delivery 
and required neonatal rescucitation for Apgar score of 3 and 5, 
respectively at 3 and 5 min. Postnatal examination revealed a birth 
weight of 3700 g, a head circumference of 32 cm and length of 48 cm. 
There were facial features of trisomy 21. Alaa had respiratory distress 
that needed nasal Continuous Positive Airway Pressure (n CPAP). 
Abdominal examination revealed a large midline cystic mass. There 
was bilateral postaxial polydactyly with brachydactyly of the upper 
extremities. Abdominal ultrasonography showed a large cystic pelvic 
mass measuring 10 × 8 × 8 cm situated between the bladder and the 
rectum, corresponding to a hydrometrocolpos. Both kidneys were 
enlarged measuring 40 × 25 mm with bilateral hydronephrosis and 
thinned renal parenchyma measuring 8 × 10 mm. Transverse and left 
colon were moderately enlarged. These findings were confirmed by 
abdomino-pelvic tomodensitometry (Figures 1-3). Initial laboratory 
exams revealed a Creatinine level of 100 μmol/l at 24 h of life. Alaa 
was transferred to a pediatric surgical unit. Peroperative gynecologic 
examination showed the presence of a single orifice similar to the 
urinary meatus and the absence of vaginal orifice. In order to release the 

pressure from the urinary tract, about 150 ml of an opalescent fluid was 
aspirated from the enlarged uterus. Culture of this fluid was negative. A 
Petzer probe was inserted into the uterus to release the pressure. Renal 
function improvedafter release of the compression secondary to the 
distended uterus, but enteral feeding was not tolerated with abdominal 
distension. The neonate then had an exploratory laparotomy that 
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Figure 1: Frontal view of the lower abdomen. Large cystic pelvic mass 
measuring 10 × 8 × 8 cm situated between the bladder and the rectum, 
corresponding to a hydrometrocolpos. Both kidneys were enlarged measuring 
40 × 25 mm with bilateral hydronephrosis and thinned renal parenchyma 
measuring 8 × 10 mm. Transverse and left colon were moderately enlarged.
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revealed a disparity of calibre between a small rectum and an enlarged 
sigmoide, transverse and left colon. Hirschprung disease was suspected 
and rectal biopsy confirmed this diagnosis. Right transverse colostomy 
was performed. Alaa died 5 days later of septic shock. 

Discussion
McKusick-Kaufman syndrome (MKKS) (OMIM 236700) is a 

rare autosomal recessive inherited syndrome that was first described 
by McKusick in 1964 [2] in the Old Order Amish population, where 
it affects an estimated 1/10000 people [1,3,4]. This disease affects 
the development of the hands and feet, heart and reproductive 
system. It is characterized by a combination of three cardinal signs: 
postaxial polydactyly, heart defects and genital abnormalities [1,5]. 
Hydrometrocolpos presents in 80-95% of affected females and results 
either from vaginal atresia or imperforate hymen. Congenital heart 
defects seen in 10-20% of reported cases, includes atrioventricular 
canal, ventricular septal defect and hyploplastic left heart [1,6]. 

These signs overlap with another autosomal recessive inherited 
syndrome, called Bardet- Biedl syndrome (BBS). BBS (OMIM 209900) 
associates obesity, retinitis pigmentosa, postaxial polydactyly, mental 
retardation, developmental delay, cognitive impairment and renal and 
urogenital anomalies [2,7]. Because some of these features are not seen 
at birth, it can be difficult to tell apart of these two syndromes in infant 
and early childhood. Sonmez et al. recommended that all cases of 
MKKS should be re-evaluated for retinitis pigmentosa and other signs 
of BBS in the teenage years [8]. 

The gene for MKKS is mapped to chromosome 20p12 and encodes 
a protein with similarity to members of the chaperonin family [9,10]. 
In 2000, the MKKS gene was identified in one Old Order Amish family 
and one non-Amish patient with the MKKS phenotype [2,9]. This 

gene was shown to map to the BBS 6 locus, one of the loci previously 
identified for BBS families. Schaefer and al demonstrated in 2011 that 
molecular diagnosis revealed genetic heterogeneity for the overlapping 
MKKS and BBS phenotypes. They have concluded that the association 
hydrometrocolpos with polydactyly may be, in a Non-Amish 
population, a priority indicator for BBS diagnosis as opposed to MKKS 
that is a much rarer diagnosis. Therefore, patients and their family may 
benefit from BBS molecular testing for prognosis, follow-up and genetic 
counseling [2]. Molecular genetic testing of MKKS was not done in our 
patient, as it is indicated for individuals with an MKK phenotype older 
than age five years in whom other clinical features of BBS have been 
excluded [11]. Another disorder in which hydrometrocolpos occurs 
with post-axial polydactyly is Ellis-Van Creveld (EVC) syndrome 
(OMIM 225500). In EVC syndrome, the cardinal phenotypic features 
are chondrodysplasia with acromelic growth retardation, polydactyly, 
ectodermal dysplasia with dystrophy of nails and congenital heart 
disease [11]. 

This syndrome is difficult to diagnose prenatally [12]. Farrel et 
al. described prenatal diagnosis of MKKS by ultrasonography and 
recurrence of abdominal distension due to peritoneal cysts. They 
suggested that retrograde flow of secretions from the uterus may be a 
factor in the abdominal distention of hydrometrocolpos [13].

Hydrometrocolpos, present in 80-95% of affected females, is caused 
by the accumulation of cervical secretions from maternal estrogen 
stimulation. It results either from vaginal atresia or the presence of a 
transverse vaginal membrane, or imperforate hymen. Congenital heart 
defects seen in 10-20% of reported cases, includes atrioventricular 
canal, ventricular septal defect and hyploplastic left heart [1,6]. In 
our case echocardiography was normal. Slavotinek and Biesecker 
reviewed the most common associated features in 49 individuals with 
MKK phenotype, 75% were diagnosed at birth and 98% by the age of 6 
months. The most common feature were hydrometrocolpos (95%), then 
hydronephrosis (63%), vaginal agenesis (59%); hands were affected in 
only 29% of cases [11]. The diagnosis of MKKS in males is based on 
genital malformations (most commonly hypospadias, cryptorchidism); 
post-axial polydactyly and congenital heart disease [11]. 

Some evaluations are recommended, following initial diagnosis of 
MKKS, in order to establish the extent of disease. These evaluations 
include pelvic ultrasound examination to detect genitourinary 
malformations, skeletal radiographs to detect osseous polydactyly and 
syndactyly, echocardiogram to detect congenital heart defects [11]. 

Congenital vaginal atresia is a rare obstructive anomaly of the 
female genital tract with a reported incidence at term babies of 0.014 
to 1% [14-17]. Individual surgical approaches should be considered to 
repair this genital anomaly, depending on the anatomical conditions. 
Various vaginoplasty techniques are available. The surgical method 
should be chosen based on the patient and the type of anomaly, such as 
McIndoe technique which is the most popular and preferred technique 
[14,18,19]. A new technique developed by Vecchietti combines surgical 
and conservative methods and involves epithelialization from the outer 
skin layer [14,20]. 

This disease needs multidisciplinary management and long term 
support. Ciccone et al. proposed project Leonardo. This project 
demonstrated the feasibility of incorporating care managers (specially 
trained nurses) into the health care system. Care managers worked 
directly with individual patients, helping them to make lifestyle 
changes, monitoring their conditions and providing the necessary 
information and advice to promote patient empowerment, enhance 

Figure 2: Sagittal view of the lower abdomen.

Figure 3: Transversal view of lower abdomen.
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self-management skills and achieve better compliance with care 
recommendations [21]. 

Conclusion
MKKS is a rare syndrome. Its symptoms are similar to those in 

BBS. The diagnosis is difficult. Continued surveillance is recommended 
and could later establish the diagnosis of BBS. Management is mainly 
surgical.

References

1. Cherian MP, Al-Sanna’a NA, Ayyat FM (2008) Hydrometrocolpos and acute
renal failure: A rare neonatal presentation of Bardt-Biedl syndrome. J Pediatr 
Urol 4: 313-316. 

2. Schaefer E, Durand M, Stoetzel C, Doray B, Viville B, et al. (2011) Molecular 
diagnosis reveals genetic heterogeneity for the overlapping MKKS and BBS 
phenotypes. Eur J Med Genet 54: 157-160. 

3. McKusick V, Bauer BL, Koop CE, Scott RB (1964) Hydrometrocolpos as a
simply inherited malformation. JAMA 189: 813-816. 

4. Kaufman RL, Hartmann HF, McAlister WH (1972) Family studies of congenital
heart disease II: A syndrome of hydrometrocolpos, postaxial polydactyly and
congenital heart disease. J Pediatr 8: 85-87. 

5. Lueth ET, Wood KE (2014) McKusick Kaufman syndrome, complications
arising at puberty. J Pediatr Adolesc Gynecol 27: e125-126.

6. David A, Bitoun P, Lacombe D, Lambert JC, Nivelon A, et al. (1999) 
Hydrometrocolpos and polydactyly: A common neonatal presentation of
Bardet-Biedl and McKusick-Kaufman syndromes. J Med Genet 36: 599-603.

7. Beales PL, Elcioglu N, Woolf AS, Parker D, Flinter FA (1999) New criteria for
improved diagnosis of Bardet-Biedl syndrome: Results of a population survey. 
J Med Genet 36: 437-446.

8. Sonmez K, Turkyilmaz Z, Karabulut R, Turan O, Onal EE, et al. (2011) Our
experience with McKusick-Kaufman syndrome patients. Bratisl Lek Listy 112: 
524-526.

9. Stone DL, Slavotinek A, Bouffard GG, Banerjee-Basu S, Baxevanis AD, et al. 
(2000) Mutation of a gene encoding a putative chaperonin causes McKusick-
Kaufman syndrome. Nat Genet 25: 79-82.

10. Hirayama S, Yamazaki Y, Kitamura A, Oda Y, Morito D, et al. (2008) MKKS 
is a centrosome-shuttling protein degraded by disease-causing mutations via 
CHIP-mediated ubiquitination. Mol Biol Cell 19: 899-911. 

11. Slavotinek AM (2010) McKusick-Kaufman syndrome. Gene Reviews. 

12. Slavin TP, McCandless SE, Lazebnik N (2010) McKusick-Kaufman syndrome: 
The difficulty of establishing a prenatal diagnosis of an uncommon disorder. J 
Clin Ultrasound 38: 151-155.

13. Farrell SA, Davidson RG, DeMaria JE, Grant L, Toi A (1986) Abdominal
distension in Kaufman-McKusick syndrome. Am J Med Genet 25: 205-210.

14. Ciftci I, Tastekin A, Annagur A, Koplay M. Early abdomino-perineal pull-through
vaginoplasty. African Journal of Paediatric Surgery, p: 10. 

15. Shaked O, Tepper R, Klein Z, Beyth Y (2008) Hydrometrocolpos--diagnostic
and therapeutic dilemmas. J Pediatr Adolesc Gynecol 21: 317-321.

16. Mor N, Merlob P, Reisner SH (1986) Types of hymen in the new-born infant. 
Eur J Obstet Gynecol Reprod Biol 22: 225-228.

17. Benson CB, Doubilet PM (1996) The fetal genito-urinary system. Sonography
in obstetrics and gynecology. London. 

18. Wesley JR, Coran AG (1992) Intestinal vaginoplasty for congenital absence of
the vagina. J Pediatr Surg 27: 885-889.

19. Lima M, Ruggeri G, Randi B, Dòmini M, Gargano T, et al. (2010) Vaginal
replacement in the pediatric age group: A 34 year experience of intestinal
vaginoplasty in children and young girls. J Pediatr Surg 45: 2087-2091.

20. Borruto F, Chasen ST, Chervenak FA, Fedele L (1999) The Vecchietti procedure 
for surgical treatment of vaginal agenesis: Comparison of laparoscopy and
laparotomy. Int J Gynaecol Obstet 64: 153-158.

21. Ciccone MM, Aquilino A, Cortese F, Scicchitano P, Sassara M, et al. (2010) 
Feasibility and effectiveness of a disease and care management model in the
primary health care system for patients with heart failure and diabetes (Project 
Leonardo).Vasc Health Risk Manag 6: 297-305.

http://dx.doi.org/10.1016/j.jpurol.2007.10.009
http://dx.doi.org/10.1016/j.jpurol.2007.10.009
http://dx.doi.org/10.1016/j.jpurol.2007.10.009
http://dx.doi.org/10.1016/j.ejmg.2010.10.004
http://dx.doi.org/10.1016/j.ejmg.2010.10.004
http://dx.doi.org/10.1016/j.ejmg.2010.10.004
http://dx.doi.org/10.1016/j.jpag.2013.10.002
http://dx.doi.org/10.1016/j.jpag.2013.10.002
https://dx.doi.org/10.1136/jmg.36.8.599
https://dx.doi.org/10.1136/jmg.36.8.599
https://dx.doi.org/10.1136/jmg.36.8.599
https://dx.doi.org/10.1136/jmg.36.6.437
https://dx.doi.org/10.1136/jmg.36.6.437
https://dx.doi.org/10.1136/jmg.36.6.437
http://bmj.fmed.uniba.sk/2011/11209-11.pdf
http://bmj.fmed.uniba.sk/2011/11209-11.pdf
http://bmj.fmed.uniba.sk/2011/11209-11.pdf
http://dx.doi.org/10.1038/75637
http://dx.doi.org/10.1038/75637
http://dx.doi.org/10.1038/75637
https://dx.doi.org/10.1091/mbc.E07-07-0631
https://dx.doi.org/10.1091/mbc.E07-07-0631
https://dx.doi.org/10.1091/mbc.E07-07-0631
http://dx.doi.org/10.1002/jcu.20663
http://dx.doi.org/10.1002/jcu.20663
http://dx.doi.org/10.1002/jcu.20663
http://dx.doi.org/10.1002/ajmg.1320250202
http://dx.doi.org/10.1002/ajmg.1320250202
http://dx.doi.org/10.1016/j.jpag.2007.12.011
http://dx.doi.org/10.1016/j.jpag.2007.12.011
https://dx.doi.org/10.1016/0028-2243(86)90069-9
https://dx.doi.org/10.1016/0028-2243(86)90069-9
https://dx.doi.org/10.1016/0022-3468(92)90392-K
https://dx.doi.org/10.1016/0022-3468(92)90392-K
http://dx.doi.org/10.1016/j.jpedsurg.2010.05.016
http://dx.doi.org/10.1016/j.jpedsurg.2010.05.016
http://dx.doi.org/10.1016/j.jpedsurg.2010.05.016
http://dx.doi.org/10.1016/S0020-7292(98)00244-6
http://dx.doi.org/10.1016/S0020-7292(98)00244-6
http://dx.doi.org/10.1016/S0020-7292(98)00244-6
https://dx.doi.org/10.2147/VHRM.S9252
https://dx.doi.org/10.2147/VHRM.S9252
https://dx.doi.org/10.2147/VHRM.S9252
https://dx.doi.org/10.2147/VHRM.S9252

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case Report  
	Discussion
	Conclusion
	Figure 1
	Figure 2
	Figure 3
	References

