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Abstract

Introduction

Renovascular hypertension due to congenital multiple
visceral arterial stenoses in neonates is rare. Manage-
ment is challenging and has not been standardized.
Medical control of blood pressure remains the first-line
therapeutic approach. However, unwise control of blood
pressure in such cases may lead to disastrous situations.

Case presentation

We present the case of an 18-day-old Saudi girl with
hypertension due to unspecified vascular occlusive dis-
ease. The hypertension was managed medically by main-
taining blood pressure at ‘near normal’ levels, and this
led to bowel ischemia. Our patient survived the short
bowel syndrome and is now two years old. She is on full
oral feeding and has reached acceptable growth para-
meters. Her blood pressure has stabilized at around
110/70 mmHg without anti-hypertensive drugs. She has
good organ function and walks despite increased nar-
rowing in stenotic areas and complete obliteration of
her left iliac and femoral arteries as seen on follow-up
computed tomography angiography.

Conclusions

We suggest keeping blood pressure at the highest levels
permissible in similar clinical situations to prevent a
state of bowel hypoperfusion. When alternative treat-
ments for congenital multiple visceral arterial stenoses
are not feasible, careful medical therapy and a waiting
approach for collaterals to develop may be appropriate.

Introduction
Renovascular disease is an important cause of hyperten-
sion in children, and the incidence is reported to be 3%
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to 10% [1-5]. Medical management remains the first line
of treatment [1-9]. However, ‘unwise’ control of blood
pressure (BP) may lead to disastrous situations. We pre-
sent the case of a baby with congenital multiple visceral
arterial stenoses in which medical therapy contributed
to the development of bowel ischemia.

Case presentation

An 18-day-old full-term Saudi girl who had an unre-
markable prenatal and family history (as obtained from
the parents) and who was born via normal spontaneous
vaginal delivery with a birth weight of 2.5 kg was
admitted to a provincial hospital with cardiogenic shock.
High BP was diagnosed, and she was treated as a case of
cardiomyopathy and was discharged home after 10 days
on propranolol and captopril. Without a medical report
from the previous hospital, her parents brought her to
our pediatric emergency room at the age of 45 days
with lethargy and poor oral intake. She looked malnour-
ished and hypoactive. Her weight was 2.4 kg. She had a
high systolic BP of 114 to 178 mmHg (normal values
for this age and weight are from 70 to 80 mmHg) and a
diastolic BP of 57 to 82 mmHg (normal values for this
age and weight are from 30 to 40 mmHg).

She was admitted to the pediatric intensive care unit
and required daily doses of 1.8 mg of hydralazine, 9 mg
of propranolol, and 12 mg of captopril to keep her sys-
tolic BP in the range of 85 to 142 mmHg and her dia-
stolic BP in the range of 43 to 75 mmHg. Laboratory
studies showed the following: a white blood cell count
of 32.8 x 10° cells/L, a hemoglobin level of 102 g/L, a
platelet count of 804 x 10 cells/L, erythrocyte sedimen-
tation rate of 2 mm/hour, normal renal and liver profile
results, normal urine analysis results, a serum renin
level of 625 nmol/L, a serum cortisol level of 526 nmol/
L, and a growth hormone level of 58 ug/L. An echocar-
diogram showed severe non-obstructive hypertrophy of
both ventricles and normal cardiac function. A Doppler
ultrasound of her renal arteries revealed severe bilateral
renal artery stenosis with a peak systolic velocity of 250
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Figure 1 A computed tomography angiogram shows stenosis
of both renal arteries near the ostium (arrows).

cm/second and a resistive index of 0.89. A computed
tomography (CT) angiography revealed multiple arterial
stenoses involving both renal arteries near the ostium
(Figure 1), the superior mesenteric artery (Figure 2), the
celiac artery, the hepatic artery, and both femoral
arteries.

Our patient was stabilized on daily doses of 6 mg of
hydralazine and 9 mg of propranolol to keep her systolic
BP in the range of 97 to 114 mmHg and her diastolic
BP in the range of 39 to 54 mmHg. She was discharged
home on these medications with a plan to undergo per-
cutaneous transluminal angioplasty (PTA) of the ste-
nosed arteries when she reached a weight of 5 kg. Two
weeks after discharge, she presented to our pediatric
emergency room with sepsis and greenish vomiting, rec-
tal bleeding, and pneumoperitoneum. A laparotomy

Figure 2 A computed tomography angiogram shows stenosis
of the superior mesenteric artery (arrow).
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revealed bowel necrosis involving her ileum, cecum, and
ascending colon. Her necrosed bowel was resected, and
a jejunostomy with a mucus fistula at her transverse
colon was created. The multidisciplinary team treating
her included a pediatric surgeon, a pediatric intensivist,
a pediatric nephrologist, a pediatric gastroenterologist, a
pediatric geneticist, a pediatric rheumatologist, a pedia-
tric radiologist, and an interventional radiologist. She
stayed in hospital for about eight months. The results of
a genetic analysis were normal, and metabolic disorders
were ruled out. A skin biopsy was normal. The short
bowel syndrome was managed successfully. The stoma
was closed with a small bowel-to-transverse colon ana-
stomosis. When she reached a weight of 5 kg, two
attempts to perform PTA failed because of the very
small caliber of her femoral arteries. During this eight-
month period, all efforts were directed at keeping her
systolic BP between 115 and 150 mmHg to prevent a
further episode of bowel hypoperfusion. Later, she was
discharged on full oral feeding and 2 mg of hydralazine
orally every eight hours and 3 mg of propranolol orally
every eight hours as needed if her systolic BP exceeded
150 mmHg.

At present, she is two years old and has normal car-
diac, liver, and renal functions. She is on full oral feed-
ing, and her weight is 11.5 kg. She has not required
anti-hypertensive medications for the last six months. A
recent CT angiography revealed increased narrowing of
both renal arteries, her superior mesenteric artery, her
celiac artery, and her hepatic artery and complete oblit-
eration of her left external iliac and left femoral arteries.
However, a good set of collateral vessels was seen dur-
ing the evaluation (Figure 3).

Discussion

Renovascular hypertension in babies is caused by any
one of a large group of vascular disorders. These disor-
ders include renal venous thrombosis, thromboembo-
lism of the renal artery, external compression of the
renal artery, fibromuscular dysplasia, neurofibromatosis,
Takayasu arteritis, Kawasaki disease, Williams syndrome,
mid-aortic syndrome, idiopathic arterial calcification,
and a so-called unspecified group of vascular occlusive
diseases [1,5]. The management of hypertension is indi-
vidualized and depends primarily on the causative disor-
der [2-4]. However, regardless of the causative disease,
control of BP is a priority to prevent the possible com-
plications of hypertension. Reproducible BP measure-
ments above 90/60 mmHg are widely accepted as the
definition of hypertension in the term neonate [8].
Although many ill neonates are treated for hypotension
and hypertension, the normal physiological BP to ensure
appropriate organ perfusion is uncertain [3]. Intestinal
angina in patients with multiple arterial stenoses is rare.
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Figure 3 A follow-up computed tomography angiogram shows
complete obliteration of the left external iliac and femoral
arteries (arrow) and development of collateral circulation
(dotted arrows).

Stanley and colleagues [2] reported only two cases with
classic intestinal angina out of 24 cases with splanchnic
arterial lesions. Sethna and colleagues [7] reported only
one case of bowel ischemia out of 102 cases of idio-
pathic mid-aortic syndrome. Our patient’s condition
belonged to the group of unspecified vascular occlusive
diseases. Medical control of the BP with a PTA, or vas-
cular reconstructive surgery at a later date, seemed to
be an appropriate treatment strategy. The BP was
brought to ‘near normal’ levels. However, in the pre-
sence of superior mesenteric artery stenosis, these ‘near
normal’ levels were insufficient to ensure adequate
bowel perfusion, and our patient developed bowel
ischemia.

When she passed the critical period of sepsis and
short bowel syndrome and reached a weight of 5 kg, she
underwent two attempts to perform PTA. These
attempts were unsuccessful because of the very small
diameter of her femoral arteries. Open vascular surgery
was unfeasible because of lack of experience. The only
choice was to wait and see. Although a radiological fol-
low-up showed increasing narrowing in the stenotic
areas, our patient showed clinical improvement over
time. This could be explained by the development of
collateral circulation seen on follow-up Doppler ultra-
sound and CT angiography. Sethna and colleagues [7]
reported oliguric renal failure in only 4% of 102 cases of
idiopathic mid-aortic syndrome and stated that effective
collateral circulation develops over time. Srinivasan and
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colleagues [10] documented the presence of collateral
circulation in 51% of the 68 angiograms performed for
43 children with renovascular hypertension due to fibro-
muscular dysplasia and neurofibromatosis type 1.

Conclusions

In babies, the management of hypertension caused by
unspecified vascular occlusive disease is challenging. A
multidisciplinary approach is important. Although
intestinal angina is a rare complication, doctors and par-
ents should be aware of it. Parent education is essential
to prevent late presentation. Keeping BP at ‘high per-
missible’ levels may prevent bowel hypoperfusion.
Aggressive angioplastic interventions and open recon-
structive surgeries are not indicated when the BP is
medically controlled and the organs are functioning nor-
mally. Careful medical treatment and waiting for collat-
eral circulation to develop may be appropriate in such
difficult clinical situations.

Consent

Written informed consent was obtained from the
patient’s next-of-kin for publication of this case report
and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of
this journal.

Author details

"Division of Pediatric Surgery, Department of Surgery, King Fahad National
Guard Hospital, King Abdulaziz Medical City, PO Box 22490, Riyadh 11426,
Saudi Arabia. “Department of Surgery, King Abdulaziz Medical City, King
Saud Bin Abdulaziz University for Health Sciences, Mail Code 1446, PO Box
22490, Riyadh 11426, Saudi Arabia. *Department of Radiology, King
Abdulaziz Medical City, King Saud Bin Abdulaziz University for Health
Sciences, Mail Code 1222, PO Box 22490, Riyadh 11426, Saudi Arabia.

Authors’ contributions

HAS interpreted our patient’s radiological data. MZ, MAN, and SAJ were
major contributors to writing the manuscript. All authors read and approved
the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 12 June 2011 Accepted: 9 December 2011
Published: 9 December 2011

References

1. Bayazit AK, Yalcinkaya F, Cakar N, Duzova A, Bircan Z, Bakkaloglu A,
Canpolat N, Kara N, Sirin A, Ekim M, Oner A, Akman S, Mir S, Baskin E,
Poyrazoglu HM, Noyan A, Akil |, Bakkaloglu S, Soylu A: Reno-vascular
hypertension in childhood: a nationwide survey. Pediatr Nephrol 2007,
22:1327-1333.

2. Stanley JC, Criado E, Upchurch GR Jr, Brophy PD, Cho KJ, Rectenwald JE,
Michigan Pediatric Renovascular Group, Kershaw DB, Williams DM,
Berguer R, Henke PK, Wakefield TW: Pediatric renovascular hypertension:
132 primary and 30 secondary operations in 97 children. J Vasc Surg
2006, 44:1219-1228.

3. Fanaroff JM, Fanaroff AA: Blood pressure disorders in the neonate:
hypotension and hypertension. Semin Fetal Neonatal Med 2006,
11:174-181.


http://www.ncbi.nlm.nih.gov/pubmed/17534666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17534666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17055693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17055693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16516569?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16516569?dopt=Abstract

Oda et al. Journal of Medical Case Reports 2011, 5:569 Page 4 of 4
http://www.jmedicalcasereports.com/content/5/1/569

4. McTaggart SJ, Gulati S, Walker RG, Powell HR, Jones CL: Evaluation and
long-term outcome of pediatric renovascular hypertension. Pediatr
Nephrol 2000, 14:1022-1029.

5. Flynn JT: Neonatal hypertension: diagnosis and management. Pediatr
Nephrol 2000, 14:332-334.

6. Sumanth A, Sankar J, Ravikumar , Sridharan S: Renovascular hypertension -
angiodysplasia in an infant. Indian J Pediatr 2009, 76:751-752.

7. Sethna CB, Kaplan BS, Cahill AM, Velazquez OC, Meyers KE: Idiopathic mid-
aortic syndrome in children. Pediatr Nephrol 2008, 23:1135-1142.

8. Kiessling SG, Wadhwa N, Kriss VM, locono J, Desai NS: An unusual case of
severe therapy-resistant hypertension in a newborn. Pediatrics 2007,
119:301-304.

9. Piercy KT, Hundley JC, Stafford JM, Craven TE, Nagaraj SK, Dean RH,

Hansen KJ: Renovascular disease in children and adolescents. J Vasc Surg
2005, 41:973-982.

10.  Srinivasan A, Krishnamurthy G, Fontalvo-Herazo L, Nijs E, Meyers K, Kaplan B,
Cahill AM: Spectrum of renal findings in pediatric fibromuscular
dysplasia and neurofibromatosis type 1. Pediatr Radiol 2011, 41:308-316.

doi:10.1186/1752-1947-5-569

Cite this article as: Oda et al: Bowel ischemia in a baby with
unspecified renovascular hypertension: a case report. Journal of Medical
Case Reports 2011 5:569.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVied Central



http://www.ncbi.nlm.nih.gov/pubmed/10975320?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10975320?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10775081?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19475351?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19475351?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18320235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18320235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15944596?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20953597?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20953597?dopt=Abstract

	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent

	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


