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What is already known 
on this topic?

Molybdenum cofactor deficiency 
is a very rare neurometabolic dis-
ease, its association with hyper-
trophic pyloric stenosis has so far 
been described in two cases.

What this study adds on 
this topic?

It was concluded that the relation-
ship between molybdenum cofac-
tor deficiency and pyloric stenosis 
may be related to sulfur oxidase 
metabolism.
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ABSTRACT

Molybdenum cofactor deficiency is a rare neurometabolic disease that is usually characterized 
by seizures, abnormal muscle tonus, developmental delay and poor nutrition, and is seen soon 
after birth. Pyloric stenosis causes serious vomiting in the first months of life. The presence of 
neurologic damage in molybdenum cofactor deficiency and possible abnormal innervations 
may cause pyloric stenosis; however, the pathogenesis is unclear. Pyloric stenosis with molyb-
denum cofactor deficiency has been described in two cases. Herein, we report the third case 
and suggest that hypertrophic pyloric stenosis should be kept in mind as a clinical manifesta-
tion of molybdenum cofactor deficiency. 
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Introduction

Molybdenum cofactor deficiency (MoCD) is a rare autosomal recessive metabolic disease. 
Molybdenum cofactor is essential for sulfite oxidase, xanthine dehydrogenase, and alde-
hyde oxidase (1). Since the first definition of Duran et al. (2), more than 100 patients from 
various ethnicities have been diagnosed as having the disease. Among the most common 
clinical symptoms are persistent newborn seizures, nutritional deficiency, and developmen-
tal delay. Additionally, hypouricemia and hematuria can be seen because of the increased 
renal metabolism of xanthine and hypoxanthine (3). The gold standard diagnostic method 
is to show the absence of sulfite oxidase in skin or fibroblast cultures. Most infants die in the 
first days or weeks of their lives even if they are diagnosed during the newborn period (2).

Hypertrophic pyloric stenosis causes projectile vomiting in the first few months of life. Usu-
ally, it becomes evident in the 3rd or 4th weeks of life with projectile nonbilious vomiting and 
assumed to be caused by the inadequate development of inhibitory neurons in the mesen-
teric plexus of the pyloric region where vasoactive intestinal peptide and nitric oxide (NO) 
are used as neurotransmitters for the relaxation of the sphincter (4, 5).

It is generally accepted that damage to nerve tissue in the absence of molybdenum cofactor 
is probably due to the toxic effect of sulfite deposition. In patients with MoCD and sulfite 
oxidase deficiency (SOD), alternative nitric oxide (NO) production pathways may also be af-
fected, leading to low levels of NO. As low NO levels cause a failure of pyloric relaxation, py-
loric stenosis in MoCD may be due to decreased NO production. Also, toxic accumulation of 
sulfite in cerebral white matter and long tracts in the spinal cord may affect other neuronal 
channels, such as those of the myenteric plexus of the enteric system. This neuronal toxicity 
can also result in abnormal innervations of the muscle layer of the pylorus and subsequently 
pyloric hypertrophy, hyperplasia, and obstruction (5, 6). 
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Pyloric stenosis has been described in one patient with isolated 
sulfide oxidase deficiency, and there have only been two cases 
of MoCD (5-7). Here, we present the third case of pyloric steno-
sis and MoCD coexistence. 

Case Presentations 

A baby boy was born by cesarean section from a 28-year-old 
mother as her 3rd living baby among four pregnancies. His 
birth weight was 3600 g and APGAR scores were 8 and 10 at 
the 1st and 5th minutes, respectively. In 24-48th hours of life, the 
baby was hospitalized due to inadequate breastfeeding, ap-
nea, and desaturation. He had coarse facial features. He had 
vertical nystagmus and hypotonia. A cardiologic examination 
was normal. He was intubated and ampicillin and gentamicin 
were started. The parents were consanguineous and they had 
two other healthy children; however, one boy other than these 
two had neuromotor deficiency and hypertrophic pyloric ste-
nosis and died at the age of 18 months. 

During hospitalization, the patient had clonic convulsions and 
received phenobarbital plus phenytoin. Clonazepam and mid-
azolam infusions were added for refractory seizures. An am-
plitude-integrated electroencephalogram (aEEG) showed 
low-grade irregularity in the base rhythm and epileptic abnor-
malities, which were thought to originate from cortical tissues. 
He was receiving ventilator support. 

Existence of consanguinity, history of the death of a child, and 
refractory seizures led us to examine for neurometabolic dis-
orders. Tandem mass spectrometry, organic acid in urine, and 
long-chained fatty acids were found to be normal. Serum total 
carnitine was 15 µmol/L (normal range: 17-41), serum free car-
nitine was 12 µmol/L (normal range: 10-21), lactic acid was 38 
mg/dL, pyruvic acid was 1.4 mg/dL, thyroid-stimulating hor-
mone (TSH) was 2.9 mIU/mL, free thyroxine (fT4) was 1.2 ng/
dL, and TORCH screening was found to be negative. The uric 
acid level was 0.9 mg /dL and the follow-up level was found 
as 0.1 mg/dL. As urine sulphite test was positive, MoCD was di-
agnosed. Cranial MRI revealed pachygyria, incomplete lissen-
cephaly and cerebellar hypoplasia (Figure 1). Tests for MOCS1, 
MOCS2, sulphite oxidase gene mutations, and chromosom-
al analysis were performed. Molecular analysis revealed a 
MOCS1 mutation, p.R73W in the Integrative Genomics Viewer 
- IGV™ software (Figure 2).

The baby had projectile vomiting when he was aged 45 days 
and further examinations revealed the thickness of the pyloric 
wall was 6.5 mm and double-wall thickness (14 mm) and 3 cm 
in the vertical axis (Figure 3). He underwent surgery on the 55th 
day of life. However, he deteriorated on the 3rd postoperative 
day when he was age 58-days and died of septic shock. Written 
informed consent was obtained from patient parent.

Discussion

Molybdenum cofactor deficiency is a rare autosomal reces-
sively inherited disorder that leads to loss of activity of mo-
lybdenum cofactor-dependent enzymes including sulfite oxi-
dase, xanthine dehydrogenase, and aldehyde oxidase. Clinical 
findings cannot be distinguished from isolated sulfide oxidase 
deficiency (1). In affected individuals, typically persistent sei-

Figure 3. Pyloric wall was 6.5 mm, double wall thickness of 14 mm and 3 
cm in vertical axis

Figure 2. Molecular analysis presenting MOCS1 mutation, p.R73W in Inte-
grative Genomics Viewer - IGV™ software result

Figure 1. Cranial MRI shows pachygyria, incomplete lissencephaly and 
cerebellar hypoplasia
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zures, metabolic acidosis, intracranial hemorrhage, feeding 
difficulties, irregular autonomic function, exaggerated startle 
reactions, dysmorphic facial features, severe developmental 
delay, changes in muscle tone, progressive cerebral palsy, mi-
crocephaly, lens dislocation, and kidney stones are present in 
neonatal or early infancy period (2, 8). Seizures are difficult to 
control with anticonvulsive drugs. 

Approximately 75% of infants show facial dysmorphism with 
puffy cheeks, small nose, long philtrum, and coarse facial fea-
tures. The survivors develop a clinical condition including in-
creased spasticity, severe mental retardation, and microceph-
aly. Dislocated lenses and seborrheic rash occur after infancy. 
Sometimes dislocated lenses can be observed even at 2 months 
of age (3). The present case had dysmorphic facial features, 
there were persistent seizures, feeding difficulty, low blood uric 
acid levels, and increased urine sulphide levels. With these clin-
ical findings, he was diagnosed as having MoCD.

Symptoms of encephalopathy in MoCD are due to sulfite me-
tabolites. Sulfite can directly damage mitochondrial function 
by disrupting membrane integrity or indirectly interfere with 
the tricarboxylic acid cycle (TCA). Uric acid is a powerful an-
tioxidant and is a normal product of TCA cycle. When serum 
uric acid levels decrease, free oxygen radicals accumulate and 
lead to neurologic damage, which is the main feature of MoCD 
(9, 10).

Hypertrophic pyloric stenosis has been reported in one pa-
tient with previously reported sulphide oxidase deficiency and 
two Turkish patients with MoCD (5-7). Abnormal innervation 
of the pyloric muscle due to decreased nerve terminals and 
a decreased amount of nitric oxide as a means of relaxation 
in the gastrointestinal tract are pathophysiologic mechanisms 
considered in the formation of pyloric stenosis (5). Another ex-
planation could be the close positioning of MoCD genes and 
pyloric stenosis genes or a different gene that has not yet been 
defined could cause both disorders in one patient. 

In conclusion, three reported cases indicate a relationship 
between hypertrophic pyloric stenosis and MoCD. Physicians 
should keep in mind the coexistence of these two disorders and 
perform abdominal USG because patients with MoCD have 
feeding problems. Moreover, detailed immunohistochemical 
evaluation of pyloric neuronal tissue in patients with MoCD 
may provide clues to the pathogenesis of this disease. 

Informed Consent: Written informed consent was obtained from pa-
tients’ parents who participated in this study. 

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – M.S.; Design – M.S.; Supervision – 
H.Y.Y., M.S.; Funding – A.İ.K., M.S.; Materials – A.İ.K., N.Ö.M., A.B.; Data 
Collection and/or Processing – A.B., N.Ö.M., F.Ö.; Analysis and/or In-
terpretation – A.B., M.S., N.Ö.M.; Literature Review – A.İ.K., H.Y.Y., F.Ö.; 
Writing – M.S., A.İ.K.; Critical Review – H.Y.Y., F.Ö., N.Ö.M. 

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

References

1.  Schwarz G, Veldman A. Molybdenum cofactor disorders. In Blau N, 
Duran M, Gibson KM, Dionisi-Vici C(eds): Physician’s Guide to the 
Diagnosis, Treatment, and Follow-Up Inherited Metabolic Diseas-
es. Springer, New York, 2014; 191-203 pp. [Crossref]

2. Duran M, Beemer FA, van de Heiden C, et al. Combined deficien-
cy of xanthine oxidase and sulphite oxidase: a defect of molybde-
num metabolism or transport? J Inherit Metab Dis 1978; 1: 175-8. 
[Crossref]

3. Atwal PS, Scaglia F. Molybdenum cofactor deficiency. Mol Genet 
Metab 2016; 117: 1-4. [Crossref]

4. Flynn-O’Brien KT, Ledbetter DJ. Structural Anomalies of the Gas-
trointestinal Tract, in Gleason CA, Juul SE(eds), Avery’s Diseases of 
the Newborn, Tenth edition, Elsevier, Philadelphia, 2018.p.1039-53.
e3. [Crossref]

5. Currie S, Gains C. A case of isolated sulfite oxidase deficiency and 
pyloric stenosis: Coincidence or common etiology? J Pediatr Neurol 
2009; 7: 181-6.

6. Tezel G, Öztekin O, Kalay S, Aslan A, Akçakuş M, Oygür N. The as-
sociation of molybdenum cofactor deficiency and pyloric stenosis. 
J Perinatol 2012; 32: 896-8. [Crossref]

7. Yiş U, Hastürk Z. May there be a link between molybdenum cofac-
tor deficiency and pyloric stenosis. DEÜ Tıp Fakültesi Dergisi 2012; 
26: 137-40.

8. Bayram E, Topcu Y, Karakaya P, Yis U, Cakmakci H, Ichida K, Kurul 
SH. Molybdenum cofactor deficiency: review of 12 cases (MoCD 
and review). Eur J Paediatr Neurol 2013; 17: 1-6. [Crossref]

9. Per H, Gümüş H, Ichida K, Çağlayan O, Kumandaş¸ S. Molybde-
num cofactor deficiency: Clinical features in a Turkish patient. 
Brain Dev 2007; 29: 365-8. [Crossref]

10. Arslanoglu S, Yalaz M, Gökşen D, et al. Molybdenum cofactor defi-
ciency associated with Dandy-Walker complex. Brain Dev 2001; 23: 
815-8. [Crossref]

80

Turk Arch Pediatr 2021; 56(1): 78-80Satar et al. Molybdenum cofactor deficiency-pyloric stenosis

https://doi.org/10.1007/978-3-642-40337-8_12
https://doi.org/10.1007/BF01805591
https://doi.org/10.1016/j.ymgme.2015.11.010
https://doi.org/10.1016/B978-0-323-40139-5.00071-1
https://doi.org/10.1038/jp.2011.192
https://doi.org/10.1016/j.ejpn.2012.10.003
https://doi.org/10.1016/j.braindev.2006.10.007
https://doi.org/10.1016/S0387-7604(01)00316-3

