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ABSTRACT  

 
Introduction: Windsock deformity (WD) is a rare case with incidence of 1 in 6000 to 10000 live births. 

It is commonly seen in duodenum but rare in jejunum. 

Presentation of case: A 2.5yr female child came with complain of abdominal distention, vomiting and 

incomplete defecation. Patient looked malnourished. Barium study showed dilated stomach and 
duodenum upto proximal jejunum.  

Discussion: WD is a rare occurrence causing intestinal obstruction. More common in second part of 

duodenum. In jejunum and ileum it is uncommon. „Windsock‟ sign on X-ray is pathognomonic. Surgery 
is the treatment of choice.  

Conclusion: WD is rare but early diagnosis and treatment can save the patient. Diagnosis can be done 

preoperatively. Even intra op diagnosis can be followed with successful surgery. Surgical resection is the 
treatment widely used. 

 

Keywords: Windsock deformity, jejunal web, intestinal obstruction, surgical resection.  

 

INTRODUCTION 

Windsock deformity (WD) is a rare 

cause for intestinal obstruction.  More often 

it occurs in the 2
nd 

  part of duodenum.  

Rarely it may occur in jejunoileal segment.  

Nelson first described the entity in 

1947. 
[1]  

These  intraluminal  diverticula  are  

believed  to  arise  from  an  improper  

luminal  recanalization  of  the  foregut  in  

the  7th  week  of  embryogenesis.  A  

residual  tissue  diaphragm  may  span  the  

entire  circumference  of  the  duodenum  

and  only  allow  passage  of  enteric  

contents  through  fenestrations. 
[2]

   The  

presence  of  these  rare  diverticulae  can  be  

seen  on  upper  gastrointestinal  series  and  

MDCT  scans  demonstrating  the  

pathognomonic  “windsock”   sign.  

 

PRESENTATION OF CASE  

A  2.5  yr  female  child  came  to  

the  outpatient  department  with  complain  

of  abdominal  distention,  frequent  

vomiting  and  incomplete  defecation  since  

1  month.  Patient appeared malnourished.  

Barium  study  showed  dilated  stomach  

and  duodenum  upto  proximal  part  of  

jejunum  with  little  barium  shadow  seen  

beyond  jejunum  upto  the  rectum [Figure 

1].  Intra op bowel showed dilatation upto 
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10cm from DJ flexure [Figure 2].  On  

opening  the  stricture  at  jejunum  showed  

a  mucosal  web  with  a  small  central  

opening [Figure 3].  Mucosal web resection 

done and stricturoplasty completed 

[Figure4].  3  month  follow  up  of  the  

patient  showed  improvement  in  the  

weight  and  no  post  op  complications. 

  

             
Figure 1. Barium study showing Windsock Deformity.                                Figure 2. Jejunal Obstruction. 

  

             
Figure 3. Resection.                                                                                      Figure 4. Stricturoplasty 

 
Table 1 - Differentiating  characteristics  between  jejunal  and  

ileal  atresia. 

 

 

 

DISCUSSION 

Windsock deformity (WD) is a  rare  

cause  for  intestinal  obstruction.  More  

often  it  occurs  in  the  2
nd

  part  of  

duodenum.  Rarely it may occur in  

jejunoileal  segment.  

This  windsock  appearance  is  most  

commonly  located  in  the  second  portion  

of  the   duodenum  and  consists  of  the  

barium-filled  diverticulum  that  lies  

entirely  within  the  duodenum.  

Characteristic Jejunal Atresia Ileal 

Atresia 

Gestational age Lower than that of ileal 

atresia 

Low 

Birth weight Lower than that of ileal 

atresia 

Low 

Atresias May be multiple Simple 

Antenatal perforation Uncommon Common 

Associated 

malformations 

Some Rare 

Postoperative course Prolonged Short 

Mortality Higher than that of ileal 

atresia 

Low 
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The  windsock  appearance  is  

formed  by  passive  elongation  of  the  

intraluminal  diverticulum  due  to  continual  

peristalsis  of  the  duodenum. 
[2,3]

 

Small  intestinal  atresia/stenosis  

most  frequently  affects  the  duodenum  

(~50%),  followed  by  the  jejunum  

(~35%);  the  ileum  (~15%)  is  least  likely  

to  be  affected. 
[4,5] 

 There  are  several  

different  types  of  jejuna  and  ileal  atresia:  

they  can  range  from  having  a  small  area  

of  blockage  or  web  to  missing  large  

sections  of  the  intestines. 

It  historically  has  been  categorized  

into  Type I (mucosal web),  Type II (atretic  

fibrous  cord),  Type  IIIa  (V  shaped  

mesenteric  defect),  Type  IIIb  (apple  peel  

atresia)  and  type  IV  (multiple  atresias). 
[6] 

 [Figure 5] 

A  severe  form  of  duodenal  

atresia/stenosis  is  described  as  “apple-

peel”  deformity.  This  name  is  derived  

from  the  appearance  of  the  intestine  as  it  

spirals  around  the  blood  supply  and  

resembles  an  apple  peel. 
[7] 

The  “apple-peel”  or  “Christmas-

tree”  deformity  (type  IIIb)  occurs  in  

approximately  10%  of  cases  and  is  

associated  with  atresia  near  the  ligament  

of  Treitz,  lack  of  a  dorsal  mesentery,  

and  recarious,  retrograde  blood  supply  

from  the  ileocolic,  middle  colic,  or  right  

colic  arterial  distribution  to  the  distal  

bowel. 
[8] 

Clinical presentation of patients with 

jejunoileal  atresia  is  as  follows:
 

 Common  characteristics 

o Polyhydraminos on prenatal  

ultrasound  (28%) 
[9] 

o Prematurity  (35%) 
[10]  

 

o Low  birth  weight  (25-50%) 
[11]

   

 Classic  signs 

o Bilious  emesis  that  warrants  

emergent  surgical  evaluation  (most  

patients) 

o Abdominal  distention  (in  distal  

atresias) 

o Jaundice  (32%) 

o Failure  to  pass  meconium  in  the  

first  24  hours  (Rule  out  

Hirschsprung  disease.  Passage  of  

meconium  does  not  rule  out  

intestinal  atresia.) 

 Signs  of  continuous  fluid  loss 

o Dehydration,  manifested  by  sunken  

fontanel  and  dry  membranes 

o Decreased  urine  output  (best  

clinical  indication  of  tissue  

perfusion) 

o Tachycardia 

o Decreased  pulse  pressure 

o Low-grade  fever 

o Neurological  involvement,  

manifested  by  irritability,  lethargy,  

or  coma 

 

There  are  certain  differentiating  

characteristics  between  jejunal  and  ileal  

atresia  [Table  1]:
[10-14] 

Video  capsule  endoscopy:  

Although  in  use  for  more  than  10  years  

in  specific  GI  conditions  in  adults,  this  

has  been  recently  introduced  used  in  the  

diagnosis  of  small  intestinal  atresias  in  

neonates.
[15] 

Treatment  usually  involves  

surgical  resection  of  the  area  of  

obstruction  although  newer  options  have  

become  available  in  recent  years  such  as  

endoscopic  balloon  dilatation. 
[16]   

In  

recent  years,  however,  several  authors 
[17,18]  

 have  reported  the  use  of  resection  

and  primary  anastomosis  as  a  

reasonable  treatment  option  regardless  

of  the  location  of  the  colon  atresia.
 

 

CONCLUSION 

Windsock deformity (WD) in  

jejunoileal  segment  of  the  intestine  is  

uncommon  as  compared  to  duodenum.  

The  treatment  for  jejunoileal  web  
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remains  surgical  excision  even  though  

variable  approaches  may  be  used.  

(Endoscopic  laser  therapy  has  been  

successfully  tried  for  duodenal  web.  

Simultaneous  laparotomy  with  endoscopy  

has  also  proved  useful. 
[19] ) 

 Our  patient  

underwent  resection  of  the  mucosal  web  

and  stricturoplasty. 

 

REFERENCES 

1. Nelson WI. Congenital diaphragm of 

the duodenum: Case report with 

preoperative x-ray studies. Minn 

Med. 1947; 30:745-752. 

2. Johnston P, Desser TS, Bastidas JA, 

Harvin H. MDCT of intraluminal 

“windsock” duodenal diverticulum 

with surgical correlation and 

multiplanar reconstruction. Am J 

Gastroenterol. 2004; 183:249-250. 

3. Govaere F, Mortele KJ, Hesse U, et 

al. Giant intraluminal duodenal 

diverticulum: Conventional barium 

study and computed tomography 

findings. JBR-BTR. 2000;83:71-72. 

4. Cragan JD, Martin ML, Moore Ca, 

Khoury MJ. Descriptive 

epidemiology of small intestine 

atresia, Atlanta, Georgia. Teratology 

1993; 48:441-450. 

5. Forrester MB , Merz RD. 

Population-based study of small 

intestinal atresia and stenosis, 

Hawaii, 1986-2000. Public Health, 

Vol. 118, 2004. 

6. Kleinman RE, Goulet OJ, Mieli-

Vergani G (2008) Walker‟s Pediatric 

Gastrointestinal Disease, Edition 5, 

Vol1, 223-226. 

7. Yamanaka S, Tanaka Y, Kawataki 

M, Ijiri R, Imaizumi K, Kurahasi H. 

Chromosome 22q11 deletion 

complicated by dissecting pulmonary 

arterial aneurysm and jujunal atresia 

in an infant. Arch Pathol Lab Med, 

Vol. 124, 2000. 

8. Zerella JT, Martin LW. Jejunal 

atresia with absent mesentery and a 

helical ileum.Surgery 1976;80:550–

553 

9. Spigland N, Yazbeck S. 

Complications associated with 

surgical treatment of congenital        

intrinsic duodenal obstruction. J 

Pediatr Surg. Nov 1990; 

25(11):1127-30. [Medline].} 

10. Francannet C, Robert E. 

Epidemiological study of intestinal 

atresias: central-eastern France 

Registry 1976-1992 [in French]. J 

Gynecol Obstet Biol Reprod (Paris). 

1996;  25(5):485-94. [Medline]. 

11. O'Neill JA Jr. Duodenal atresia and 

stenosis. In: O'Neill JA    Jr, Rowe 

MI, Grosfeld JL, et al eds. Pediatric 

Surgery. 5
th

 ed. St Louis, Mo: 

Mosby; 1998. 

12. Heij HA, Moorman-Voestermans 

CG, Vos A. Atresia of jejunum and 

ileum: is it the same disease?. J 

Pediatr Surg. Jun 1990; 25(6):635-

7. [Medline]. 

13. Tongsin A, Anuntkosol M, Niramis 

R. Atresia of the jejunum and ileum: 

what is the difference?. J Med Assoc 

Thai. Oct 2008;91 Suppl 3:S85-

9. [Medline]. 

14. Martinez-Frias ML, Castilla EE, 

Bermejo E, et al. Isolated small 

intestinal atresias in Latin America 

and Spain: epidemiological 

analysis. Am J Med Genet. Aug 28 

2000; 93(5):355-9. [Medline]. 

15. Fisher LR, Hasler WL. Nat Rev 

Gastroenterol Hepatol. [Epub ahead 

of print]. Available 

athttp://10.1038/nrgastro.2012.88. 

Accessed 2012 May 8. 

16. Mochizuki K, Obatake M, Kosaka T, 

Tokunaga T, Eguchi S, et al. 

(2011) Endoscopic balloon dilatation 

for congenital membranous stenosis 

http://books.google.co.in/books?id=I-qKxu5oE2EC&printsec=frontcover&dq=Walker%E2%80%99s+Pediatric+Gastrointestinal+Disease&hl=en&sa=X&ei=1mroT5CiDoOIrAf539CHCQ&ved=0CDcQ6AEwAA#v=onepage&q=Walker%E2%80%99s%20Pediatric%20Gastrointestinal%20Disease&f=false
http://books.google.co.in/books?id=I-qKxu5oE2EC&printsec=frontcover&dq=Walker%E2%80%99s+Pediatric+Gastrointestinal+Disease&hl=en&sa=X&ei=1mroT5CiDoOIrAf539CHCQ&ved=0CDcQ6AEwAA#v=onepage&q=Walker%E2%80%99s%20Pediatric%20Gastrointestinal%20Disease&f=false
http://books.google.co.in/books?id=I-qKxu5oE2EC&printsec=frontcover&dq=Walker%E2%80%99s+Pediatric+Gastrointestinal+Disease&hl=en&sa=X&ei=1mroT5CiDoOIrAf539CHCQ&ved=0CDcQ6AEwAA#v=onepage&q=Walker%E2%80%99s%20Pediatric%20Gastrointestinal%20Disease&f=false
http://reference.medscape.com/medline/abstract/2273425
http://reference.medscape.com/medline/abstract/97031612
http://reference.medscape.com/medline/abstract/90294052
http://reference.medscape.com/medline/abstract/19253501
http://reference.medscape.com/medline/abstract/20408528
http://10.0.4.14/nrgastro.2012.88
http://www.ncbi.nlm.nih.gov/pubmed/20848289
http://www.ncbi.nlm.nih.gov/pubmed/20848289


                      International Journal of Health Sciences & Research (www.ijhsr.org)  230 

Vol.4; Issue: 2; February 2014 
 

in the jejunum in an infant. Pediatr 

Surg Int 27: 91-93. 

17. Pohlson EC, Hatch EI Jr, Glick PL, 

Tapper D. Individualized 

management of co-   lonic atresia. 

Am J Surg. 1988; 155:690-692. 

18. Davenport M, Bianchi A, Doig 

CM, Gough CS. Colonic atresia: 

current results of  treatment. J R 

Coll Surg Edin. 1990; 35:25-28. 

19. De Backer T, Voet V, Vandenplas Y, 

Deconinck P. Simulataneous 

laparotomy   and  intraoperative 

endoscopy for the treatment of high 

jejunal membranous  stenosis  in a 1-

year-old boy. Surg Laparosc 

Endosc. 1993; 3:333–6. [PubMed]

 

 

 

 

 

******************* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to cite this article: Janugade H, Agarwal S, Bane P et. al. Windsock deformity in jejunal  

obstruction. Int J Health Sci Res. 2014;4(2):226-230. 

 

International Journal of Health Sciences & Research (IJHSR) 
 

Publish your work in this journal 

 
The International Journal of Health Sciences & Research is a multidisciplinary indexed open access double-blind peer-
reviewed international journal that publishes original research articles from all areas of health sciences and allied branches. 
This monthly journal is characterised by rapid publication of reviews, original research and case reports across all the fields 
of health sciences. The details of journal are available on its official website (www.ijhsr.org). 
 
Submit your manuscript by email: editor.ijhsr@gmail.com OR editor.ijhsr@yahoo.com  

http://www.ncbi.nlm.nih.gov/pubmed/8269255
http://www.ijhsr.org/
mailto:editor.ijhsr@gmail.com
mailto:editor.ijhsr@yahoo.com

