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Abstract
Background: Ehlers-Danlos syndromes (EDS) are a clinically and genetically heterogenous group of
heritable connective tissue disorders caused by defective collagen synthesis or structure. Vascular
subtype (EDS IV) is reported to be associated with higher incidence of gastrointestinal ruptures. The Most
reported site of perforation was the colon particularly the sigmoid colon followed by small bowel. It is
very rare to have stomach perforation. There were no reported cases among classic type I and II. In
addition, this patient presented with Marfanoid habitus which may develop acute gastric volvulus in
combined with pre-existing EDS, perforation can occur.

Case presentation: We are presenting a 14-year-old girl who attended our Emergency Department (ED)
with abdominal pain and vomiting. Initially diagnosed with gastroenteritis and discharged once her
condition improved. 24 hours later, she developed severe abdominal pain with recurrent vomiting with
peritonitis evident on clinical examination. Initial KUB failed to show any free air, however enhanced
Computed Tomography (CT) revealed free air and proximal gut contrast extravasation. During exploratory
laparotomy, an ischemia anterior and posterior gastric wall with gastric perforation was encountered. A
free-hand partial gastrectomy was done. Her post-operative period was complicated with wound infection
that managed successfully with Vacuum assisted closure (VAC) dressing. She recovered well without
gastrointestinal sequalae in 4 years follow up.  

Conclusions: A high level of suspicion must be maintained for heritable systemic connective tissue
diseases in any young patient with unusual spontaneous perforation. As these patients can develop life-
threatening conditions, immediate intervention is required in addition to prepare for anticipated
complications.

Background
Ehlers-Danlos syndromes (EDSs) comprise a wide spectrum of overlapping hereditary disorders of
connective tissues. EDS results from defects in the  synthesis of collagen synthesis, which may result in a
wide-range of clinical presentations affecting the skin, ligaments, joints, blood vessels, and internal
organs with a variable severity extent (1)(2)(3). EDS is classi�ed clinically by the 1997 Villefranche
nosology into three major groups. They are classical, vascular, and hypermobility-type EDS; others,
including kyphoscoliosis, dermato-sparaxis, and arthrochalasia, are extremely rare (3) (4). Genetically, most
classical EDS cases are caused by mutations in one of two genes encoding collagen type V (COL5A1,
COL5A2); vascular EDS is caused largely by mutations in COL3A1, encoding collagen type III, and the
genetics of hypermobility type EDS remains largely unresolved and is predicted to be heterogeneous (3)

(5). As EDS types have phenotypic heterogeneity and clinical overlap, clinical evaluation alone is often not
de�nitive, and even after genetic testing the majority of EDS cases remain without a molecular diagnosis.
Thus, some patients may show up late to clinical attention or present with complications (3) (4).
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The clinical presentation among EDS patients varies depending on the sub type. Gastrointestinal(GI)
symptoms were noticed in all the types of EDS. Mostly reported symptoms are  abdominal pain, nausea,
constipation, heartburn, irritable bowel syndrome (IBS)-like symptoms, vomiting, and diarrhea with a wide
range of severity scale among the subtypes of EDS (6)(7)(8)(9) . In a systematic review by El Masri and his
group who reported 31 patients  (27 case reports, 4 retrospective studies) showed that life-threatening
digestive complications are mostly seen in the vascular type of Ehlers–Danlos syndrome (EDS IV).
Spontaneous gastrointestinal perforation is the most common digestive complication, with colonic
perforation as the predominant site in the majority of the cases particularly sigmoid as it contains high
collagen volume followed by small bowel perforation, upper rectum, and limited cases reports regarding
esophageal rupture, and to lesser extent gastric perforation (10) (11).Gastric symptoms in EDS patients
were ranging from recurrent epigastric discomfort to severe bleeding (10) (11) .Peptic ulcers and its
complications have been described mainly in patients with vascular-type EDS (10). Gastric perforations is
rarely documented, mostly were related to trauma (10).

Case Presentation
We are presenting a 14-year-old girl , with unremarkable past medical history, who presented to our
Emergency Department with abdominal pain and vomiting, initially she was managed as case of
gastroenteritis with symptomatic improvement then sent home. 24 hours later, she came back with
picture of sepsis, worsening abdominal pain and repeated episodes of vomiting. On clinical examination,
she was normotensive, with tachycardia up to 130 and no documented fever. Abdominal exam revealed
diffuse tenderness. Radiological images included abdomen KUB x-ray supine, lateral decubitus displayed
in Figure 1 (A &B). Initial resuscitation management was carried out with good response. After
stabilization, she was transferred to Computed Tomography CT for further characterization of underlying
pathology, Figure 1 (C &D)  for CT �ndings. However, the patient condition deteriorated upon returning
from CT table, for that reason, she was taken emergently to Operating theatre.

Intraoperatively, Exploratory laparotomy was done, �ndings of ischemic anterior wall of the stomach with
evidence of gastric perforation sized about 2x2 cm as displayed in �gure 2. As well, Ischemic changes
noted over the posterior wall mucosa. A Free-hand Partial gastrectomy was done. The necrotic edges
were excised and left healthy bleeding edges, which were sutured together, see �gure 2. A Jacson-Pratt
(JP) drain placed, and the abdomen was closed temporarily with a plan of a second-look laparotomy
within 48 hours joined with intra operative endoscopy to evaluate the posterior wall vascularity. The
patient then was transferred to the Intensive Care Unit (ICU) intubated, with stable hemodynamics and off
vasopressors.

Later in 48 hours, a planned Intra-operative endoscopy was performed. Finings of endoscopy was
keeping with limited mucosal ischemic changes (�gure 3). Moreover, the stomach serosa remined healthy
with no further ischemic changes and intact repair suture line. A Jejunostomy feeding tube was inserted
followed by de�nite abdominal wall closure. Post operatively, patient remained in ICU for monitoring and
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was successfully extubated. Jejunostomy Tube feeding started, and patient transferred to regular
surgical �oor. When we started oral diet, She was started gradually on 6 small meals per day owing to her
small stomach.

Postoperative course was complicated with super�cial surgical site infection which was managed with
antibiotics and wound was managed using Vacuum Assisted Closure (VAC) device, �gure 4 shows
wound progression while on VAC dressing. Pathology report was of submitted specimen of the stomach
is keeping with ischemic stomach wall.

Furthermore, as such presentation is worrisome for underlying systemic condition. A detailed clinical
examination was done post operatively. Interestingly, examination was supporting marfanoid habitus
with �ndings of long �ngers, positive wrist, and thumb sign with mild hyperextensible skin. So, Marfan’s
syndrome and related disorders sequencing panel was requested, as well DNA sample was obtained. The
result detected a heterogenous variant of uncertain clinical signi�cance in exon 6 of COL5A1 gene,
c.805G<A (p.Glu269Lys), that support the diagnosis of Classical EDS. In addition, rheumatological
workups were ordered and were all within the normal range.

The patient remained in hospital for a couple of weeks post operatively for wound care management,
nutritional support then discharged home after removed the JP and Jejunostomy feeding tube in a better
condition. In clinic follow up patient was doing great from nutritional and surgical prospective, as well in
her school performance.

Discussion
As the diagnosis and management of EDS is challenging sometimes, attention must be taken to estimate
the possible complications to avoid further damage (12). Patients with EDS have a wide range of
presenting gastrointestinal GI symptoms. Frequently reported symptoms include nausea, vomiting,
heartburn, constipation, abdominal pain and in�ammatory bowel syndrome while ranging in severity
between different subtypes (6) (8).However, GI complications more common in patients with the vascular
form of EDS, and they are at high risk of spontaneous perforation (11) (13) (14). Other major forms type I,II
and III developed recurrent hernia as the most common complication which can be related to skin
hyperextensibility (6) (10) (13).

Spontaneous bowel perforation is a well-documented and potentially life-threatening complication of
EDS especially in vascular type. There are over two hundred reported cases in English literature. Mostly
reported site of perforation is colonic perforation, speci�cally sigmoid colon followed by small bowel
perforation in patients , that was noticeable the most among the vascular type of  EDS (6) (11) (10) (12). (15)

(16) (17) (18) (19) (20). Furthermore, Stomach perforation is not common and mostly related to traumatic
injury (10) (21). One of the important explained factors  behind gastric perforation despite rich blood
supply, and to a lesser extent in comparison to the vascular type IV, can be secondary to marfanoid
habitus that can lead to gastric volvulus due to abnormality of gastric ligaments and diaphragm hernia
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allowing for a higher chance of compromised blood supply and subsequent wall defects and perforation
(22) (23) (24). The rarity of such presentation implies a unique challenge in management.

As EDS patients with a hollow viscus perforation usually present acutely, they usually undergo an
immediate surgical intervention. Surgical management of patients with vascular EDS who develop acute
GI complications such as bleeding or perforation has been described in the literature. These approaches
range from conservative non-surgical management of intestinal perforation to more conventional
surgical management with resection of appropriate segments of the gut (20) (25) (26) (27). Some cases
underwent  segmental bowel resection and primary repair with stoma creation with attempts of reversal
afterward (18) (28).

Finally, a diagnosis of this hereditary condition has implications for the patient's family, and genetic
testing needs to be offered to living relatives. As the patient has a one in two chance of having an
affected child, reproductive counseling as well as predictive, diagnostic, and prenatal testing should be
made available.

Conclusions
Gastrointestinal involvement in Ehlers Danlos Syndrome and Marfan’s Syndrome are common, ranging
from benign to life-threatening cases. Crucial management to prevent fatal complications, with the
importance of identifying the subtype of EDS to predict the morbidity and mortality. Any young patient
presented with bowel perforation at any site of GI tract or any vascular accident without a known etiology,
EDS should be considered even if it in unusual site. The patient must be educated about the involvement
of all the body organs, and the possible complications. As well family counseling and offering genetic
tests are obligatory in these cases.

List Of Abbreviations
EDS: Ehlers Danlos syndrome        

ED: Emergency Department

JP: Jacson-Pratt (JP) drain

CT: Computed Tomography

VAC: Vacuum assisted closure

IBS: Irritable bowel syndrome

KUB x-ray: Kidney, ureter, and bladder X-ray 

 ICU: Intensive Care Unit
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GI: Gastrointestinal

Declarations
Consent:

Verbal informed consent was obtained from the patient and her father for publication of this case report
and any accompanying images.

Ethics approval and consent to participate   

Not applicable

Availability of data and materials. 

Not applicable

Competing interests.

The authors declare that they have no competing interests

Funding

There was no �nancial support.

Authors' contributions

Authors contributed to the manuscript equally

Acknowledgements  

Not applicable

Authors information:

Ahad E. Alotaibi, Medical intern, Princess Nourah Bint Abdulrahman University.

Ohood H. AlAamer, Surgical Resident, King Saud bin Abdulaziz University for Health Sciences, Ministry of
National Guard Health Affairs, Department of General surgery, Riyadh, Saudi Arabia.

Mohammed A. Bawazeer MD, FRCSC, FACS, Trauma surgeon, Intensivist, and Medical director of Surgical
Intensive Care Unit, King Faisal Specilaist Hospital and Research Centre

Ali A. Alzahrani, General surgery consultant and assistant professor, King Saud bin Abdulaziz University
for Health Sciences, Head of General Surgery Department - Ministry of National Guard - Health Affairs –
Riyadh, Saudi Arabia. 



Page 7/11

References
1. Malfait F, Francomano C, Byers P, Belmont J, Berglund B, Black J, et al. The 2017 international

classi�cation of the Ehlers–Danlos syndromes. Am J Med Genet Part C Semin Med Genet.
2017;175(1):8–26.

2. Weerakkody RA, Vandrovcova J, Kanonidou C, Mueller M, Gampawar P, Ibrahim Y, et al. Targeted
next-generation sequencing makes new molecular diagnoses and expands genotype-phenotype
relationship in Ehlers-Danlos syndrome. Genet Med. 2016;18(11):1119–27.

3. De Paepe A, Malfait F. The Ehlers-Danlos syndrome, a disorder with many faces. Clin Genet.
2012;82(1):1–11.

4. Beighton P, De Paepe A, Steinmann B, Tsipouras P, Wenstrup RJ. Ehlers-Danlos syndromes: revised
nosology, Villefranche, 1997. Ehlers-Danlos National Foundation (USA) and Ehlers-Danlos Support
Group (UK). Am J Med Genet [Internet]. 1998;77(1):31–7. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/9557891

5. Pepin, M., Schwarze, U., Superti-Furga, A., & Byers PH. CLINICAL AND GENETIC FEATURES OF
EHLERS–DANLOS SYNDROME TYPE IV, THE VASCULAR TYPE. N Engl J Med. 2002;342(10):673–
680.

�. Nelson AD, Mouchli MA, Valentin N, Deyle D, Pichurin P, Acosta A, et al. Ehlers Danlos syndrome and
gastrointestinal manifestations: A 20-year experience at Mayo Clinic. Neurogastroenterol Motil.
2015;27(11):1657–66.

7. Lichtenstein GR, Solomon JA, Abrams L. GI manifestations of Ehlers-Danlos syndrome. Am J
Gastroenterol. 1996;91(11):2282–8.

�. Beckers AB, Keszthelyi D, Fikree A, Vork L, Masclee A, Farmer AD, et al. Gastrointestinal disorders in
joint hypermobility syndrome/Ehlers-Danlos syndrome hypermobility type: A review for the
gastroenterologist. Neurogastroenterol Motil. 2017;29(8):1–10.

9. Zeitoun JD, Lefèvre JH, De Parades V, Séjourné C, Sobhani I, Co�n B, et al. Functional digestive
symptoms and quality of life in patients with Ehlers-Danlos syndromes: Results of a national cohort
study on 134 patients. PLoS One. 2013;8(11):1–8.

10. Agaku IT, Filippidis FT. Effectiveness of Text versus Pictorial Health Warning Labels and Predictors of
Support for Plain Packaging of Tobacco Products within the EU. Eur Addict Res. 2012;29:349–57.

11. El Masri H, Loong TH, Meurette G, Podevin J, Zinzindohoue F, Lehur PA. Bowel perforation in type IV
vascular Ehlers–Danlos syndrome. A systematic review. Tech Coloproctol [Internet]. 2018;22(5):333–
41. Available from: http://dx.doi.org/10.1007/s10151-018-1783-4

12. Dunn JJ, Fallaize R, Pullyblank AM. Haematoma of the sigmoid colon secondary to Ehlers Danlos
Syndrome presenting as a colonic tumour. Color Dis. 2009;11(7):786–7.

13. Reinstein E, Pimentel M, Pariani M, Nemec S, Sokol T, Rimoin DL. Visceroptosis of the bowel in the
hypermobility type of Ehlers-Danlos syndrome: Presentation of a rare manifestation and review of



Page 8/11

the literature. Eur J Med Genet [Internet]. 2012;55(10):548–51. Available from:
http://dx.doi.org/10.1016/j.ejmg.2012.06.012

14. Germain DP. Ehlers-Danlos syndrome type IV. Orphanet J Rare Dis. 2007;2(1):1–9.

15. Sakiyama T, Kubo A, Sasaki T, Yamada T, Yabe N, Matsumoto KI, et al. Recurrent gastrointestinal
perforation in a patient with Ehlers-Danlos syndrome due to tenascin-X de�ciency. J Dermatol.
2015;42(5):511–4.

1�. Demirogullari B, Karabulut R, Demirtola A, Karabulut B, Gol IH, Aybay C, et al. A novel mutation in the
vascular Ehlers-Danlos syndrome: a case presenting with colonic perforations. J Pediatr Surg.
2006;41(8).

17. Collins MH, Schwarze U, Carpentieri DF, Kaplan P, Nathanson K, Meyer JS, et al. Multiple vascular and
bowel ruptures in an adolescent male with sporadic Ehlers-Danlos syndrome type IV. Pediatr Dev
Pathol. 1999;2(1):86–93.

1�. Park KY, Gill KG, Kohler JE. Intestinal perforation in children as an important differential diagnosis of
vascular ehlers-danlos syndrome. Am J Case Rep. 2019;20:1057–62.

19. Yoneda A, Okada K, Okubo H, Matsuo M, Kishikawa H, Naing BT, et al. Spontaneous colon
perforations associated with a vascular type of ehlers-danlos syndrome. Case Rep Gastroenterol.
2014;8(2):175–81.

20. Søborg MLK, Leganger J, Rosenberg J, Burcharth J. Increased Need for Gastrointestinal Surgery and
Increased Risk of Surgery-Related Complications in Patients with Ehlers-Danlos Syndrome: A
Systematic Review. Dig Surg. 2017;34(2):161–70.

21. Garvin, J. T., Joyce, M., Redahan, M., O’Loughlin, A., & Waldron R. Surgical management of Ehlers-
Danlos syndrome type IV following abdominal trauma. J Trauma. 2008;64(5):1376–1379.

22. Arena F, Impellizzeri P, Antonuccio P, Montalto S, Racchiusa S, Romeo C. Neonatal intrathoracic
gastric volvulus in Marfan’s Syndrome. Minerva Pediatr. 2009;61(5):565–7.

23. Thakur S, Jhobta A, Sharma B, Chauhan A, Thakur CS. Unusual presentation of adult Marfan
syndrome as a complex diaphragmatic hiatus hernia. Asian J Surg [Internet]. 2017;40(4):313–6.
Available from: http://dx.doi.org/10.1016/j.asjsur.2014.04.003

24. Nee JW, Lembo AJ, Kilaru SM, Kelley J, Wolf JL. Ehlers Danlos Syndrome is Associated with
Increased Functional GI Disorders Compared to Marfan Syndrome. Gastroenterology [Internet].
2017;152(5):S712. Available from: http://dx.doi.org/10.1016/S0016-5085(17)32483-6

25. Fikree A, Chelimsky G, Collins H, Kovacic K, Aziz Q. Gastrointestinal involvement in the Ehlers–
Danlos syndromes. Am J Med Genet Part C Semin Med Genet. 2017;175(1):181–7.

2�. Casey MC, Robertson I, Waters PS, Hanaghan J, Khan W, Barry K. Non-operative management of
diverticular perforation in a patient with suspected Ehlers-Danlos syndrome. Int J Surg Case Rep
[Internet]. 2014;5(3):135–7. Available from: http://dx.doi.org/10.1016/j.ijscr.2013.12.024

27. Allaparthi S. Conservative management of small bowel perforation in Ehlers-Danlos syndrome type
IV. World J Gastrointest Endosc. 2013;5(8):398.



Page 9/11

2�. Rana M, Aziz O, Purkayastha S, Lloyd J, Wolfe J, Ziprin P. Colonoscopic perforation leading to a
diagnosis of Ehlers Danlos syndrome type IV: A case report and review of the literature. J Med Case
Rep. 2011;5:1–6.

Figures

Figure 1

(A) abdomen KUB x-ray supine position , (B) lateral decubitus (C) and (D) Computed tomography image
of the abdomen and pelvis with contrast with �ndings of contrast extravasation.
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Figure 2

(A) and (B) intra-operative laparotomy showed completely ischemic anterior and posterior wall of the
stomach with gastric perforation, 2x2 cm hole within the ischemic wall in A (bold arrow) and internal
gastric wall in B (thin arrow). In (C) showed partial gastrectomy with gastrojejunostomy anastomosis
(dotted arrow).

Figure 3
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Intra Operative Endoscopy, with �ndings of necrotic mucosa.

Figure 4

(A)and (B) showed jejunostomy feeding tube with super�cial surgical site infection . (C) and (D) Interval
removal of the feeding tube with wound progression Vacuum Assisted Closure (VAC).


