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Abstract

Background/Aims: Ehlers-Danlos syndromes (EDSs) consti-
tute a rare group of inherited connective tissue diseases,
characterized by multisystemic manifestations and general
tissue fragility. Most severe complications include vascular
and gastrointestinal (Gl) emergencies requiring acute sur-
gery. The purpose of this systematic review was to assess the
causes of Gl-related surgery and related mortality and mor-
bidity in patients with EDSs. Methods: A systematic search
was conducted in PubMed, Embase, and Scopus to identify
relevant studies. Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines for systematic re-
views were followed. According to eligibility criteria, data
were extracted and systematically screened by 2 authors.
Results: Screening process identified 11 studies with a total
of 1,567 patients. Findings indicated that patients with EDSs
had a higher occurrence of surgery demanding Gl manifesta-
tions, including perforation, hemorrhage, rupture of intra-
abdominal organs, and rectal prolapse. Most affected was
the vascular subtype, of which up to 33% underwent Gl sur-
gery and suffered from a lowered average life expectancy of

48 years (range 6-78). Secondary complications of surgery
were common in all patients with EDSs. Conclusion: Studies
suggested that patients with EDSs present an increased
need for Gl surgery, but also an increased risk of surgery-re-
lated complications, most predominantly seen in the vascu-
lar subtype. ©2016S. Karger AG, Basel

Introduction

The Ehlers-Danlos syndromes (EDSs) comprise a clin-
ically and genetically highly heterogeneous group of con-
nective tissue disorders caused by alterations in collagen
synthesis. The pathogenesis behind EDSs is mutations in
the collagen coding genes, resulting in quantitative and
qualitative abnormalities in collagen I, III, and V [1, 2].
EDSs are characterized by a multisystemic nature with
cardinal features being skin hyperextensibility and fragil-
ity, easy bruising, widened atrophic scarring, joint hyper-
mobility, and general fragility of the connective tissues
with rupture of vascular and internal organs [3]. Further-
more, a large proportion of patients with EDSs report
symptoms from the gastrointestinal (GI) system [4], from
cavum oris to the rectum, including the abdominal vas-
culature [5] (table 1). The current Villefranche classifica-

© 2016 S. Karger AG, Basel
0253-4886/16/0342-0161$39.50/0

KARGER

E-Mail karger@karger.com
www.karger.com/dsu

Marie-Louise Kulas Seborg

Department of Surgery, Center for Perioperative Optimization (CPO)
Gastro Unit, Herlev Hospital

Herlev Ringvej 75, DK-2730 Herlev (Denmark)

E-Mail maro-kulas @ hotmail.com



Table 1. GI manifestations in subtypes of EDSs

EDSs subtype

GI manifestations

Classic (I +1I)

Rectal prolapse

Megacolon
Recurrent hernias (inguinal, umbilical, incisional, hiatal)
Spontaneous rupture of large vessels and bowel

Hypermobility (III)

Functional GI disorders:

Chronic abdominal pain
Nausea

Vomiting

IBS symptoms
Constipation

GERD

Postprandial fullness
Dyspepsia
Dysmotility
Abnormal/delayed/accelerated gastric emptying
GI bleeding
Rectal prolapse
Recurrent hernias (inguinal, umbilical, incisional, hiatal)
Diverticulosis

Vascular (IV)

Spontaneous abdominal hemorrhage

Spontaneous bowel, spleen, and liver rupture

High frequency of surgical complications

Venous varices

Recurrent hernias (inguinal, umbilical, incisional, hiatal)
Colonic diverticulosis

Kyphoscoliotic (VI) GERD

Spontaneous rupture of large vessels

Arthrochalasia (VIIa + b)

Dermatosparaxis (VIIc)

Bladder rupture

Diaphragm rupture
Recurrent hernias (inguinal, umbilical, incisional)

Adapted from [2, 4, 6]. IBS = Irritable bowel syndrome; GERD = gastroesophageal reflux disease.

tion recognizes 6 clinical subtypes of EDSs [7] (table 2),
each clinically diagnosed according to defined minor and
major criteria, and each presenting with a broad variety
in penetrance and severity of clinical symptoms and out-
comes after surgical procedures [8]. The prevalence of
EDSs is estimated between 1:1,000 and 1:25,000 [8], of
which the classic, hypermobility, and vascular types are
most common [1, 8].

Patients with EDSs have been reported to be suffering
from increased morbidity and mortality in relation to
surgical procedures due to primary manifestations and
secondary complications, both pre- and post-operatively
[5,11-13]. Again, surgical need and associated complica-
tions present with great heterogeneity within the different
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subtypes. The most severe presentations are seen among
the vascular subtype and include acute vascular and GI
emergencies [7]. Hence, patients with EDSs are fragile to
surgery as a logical consequence of their altered collagen
structure, but still present a frequent need for surgical in-
tervention [14]. In spite of this, limited awareness and
knowledge among surgeons exists on this vulnerable pa-
tient group along with when to and how to operate. This
applies specifically to GI surgery as very few original stud-
ies exist and no official surgical guidelines currently are
at hand.

The aim of this systematic review was to delineate the
causes of GI-related surgery with variation within the dif-
ferent subtypes and to estimate the reported mortality
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Table 2. Classification and clinical presentation of EDSs subtypes according to Villefranche nosology 1997 [7]

EDSs subtype Cardinal symptoms Inheritance Affected protein Genetic
pattern mutation
Classic (I + II) Skin hyperextensibility AD Procollagen type V.. COL5A1
Widened atrophic scarring Procollagen typeI =~ COL5A2
Joint hypermobility and dislocations (COL1A1)
Easy bruising
Hypermobility (III) ~ Generalized joint hypermobility, dislocations, and pain AD Unknown Largely
Mild skin involvement (skin hyperextensibility, atrophic unknown
scarring, soft skin) COL5A1
Vascular (IV) Severe bleeding tendency, excessive bruising AD Procollagen type III COL3A1
Thin, translucent skin
Spontaneous arterial, intestinal, splenic, and uterine Many sporadic
rupture cases without
Characteristic facial features familial relation
(spontaneous pneumothorax, recurrent joint
dislocations, high frequency of surgical complications)
Kyphoscoliosis (VI) Kyphoscoliosis at birth AR Lysyl hydroxylase-1 PLOD1
Severe muscular hypotonia at birth
Generalized joint laxity
Scleral fragility and spontaneous rupture of bulbus oculi
Easy bruising
Arthrochalasia Severe generalized joint hypermobility and subluxations AD Procollagen typeI =~ COL1A1
(VIIa + b) Congenital bilateral hip dislocation loss of N-propeptide COL1A2
Skin hyper extensibility cleavage site
Widened atrophic scarring
Dermatosparaxis Severe skin fragility AR Procollagen-I-N- ~ ADAMTS-2
(VIIc) Sagging, redundant skin proteinase
Excessive bruising
Characteristic facies
Others

Cardiac-valvular, vascular-like, tenascin-X deficient, progeroid, BSGALT6 deficient, musculocontractural, FKBP14-related, spondylo-
cheirodysplastic, EDSs with periventricular heterotopia, EDSs with periodontitis

Adapted from [1-3, 8-10]. AD = Autosomal dominant; AR = autosomal recessive.

and morbidity to both GI surgery and general surgical
complications in patients with EDSs. The review also
seeks to raise awareness among GI surgeons on the EDSs
patient group and furthermore provide current recom-
mendations on GI-related surgical procedures to lower
the mortality and increase the quality of life of patients
with EDSs [11].

Material and Methods
A systematic review was conducted using the Preferred

Reporting Items for Systematic reviews and Meta-Analysis
(PRISMA) guidelines [15]. The review protocol was per-

GI Surgery in Patients with EDSs

formed according to the PRISMA-P guideline [16] and regis-
tered at the PROSPERO database [17] with registration number
CRD42015027619.

All original studies concerning patients with EDSs, with di-
agnosis confirmed according to Villefranche criteria or diag-
nosed members of national EDSs foundations, were considered
for full-text-screening, describing primary GI manifestations re-
quiring surgery and associated mortality and morbidity to GI
surgery, both acute and elective. Eligibility criteria were: all ob-
servational studies, randomized clinical trials, and case series in-
cluding more than 10 patients. We considered both retrospective
and prospective studies. No limitations of publication date
were applied due to the pre-expectation of a limited number of
studies published. Only published literature in English, Danish,
Swedish, and Norwegian were eligible for inclusion, and meeting
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5,039 records identified
through database search

4 additional records
identified through other

sources
A A
4,355 after language sorting
1,095 dublettes removed
v
3,260 records screened for title and N 3,191 records
abstract in covidence.org " excluded

A 4

\ 4

69 full-texts articles screened 53 fulliets erdlueesd

* 48 wrong study design
« 2 wrong patients group
+ 5 wrong outcome

A 4

* 3 wrong intervention

11 studies included in qualitative
synthesis

Fig. 1. PRISMA flow-chart [15].

abstracts, correspondence letters, editorials, abstracts, reviews,
and case reports or case series with less than 10 patients were
excluded.

Information Sources

A literature search was conducted on September 23, 2015 by
applying the developed search strategy to PubMed, Embase, and
Scopus. For PubMed and Embase the following search was ap-
plied: (Ehlers Danlos syndrome OR Ehlers Danlos disease OR
Ehlers Danlos) AND (general surgery OR surgery OR surgical OR
procedures OR traumatology OR trauma OR injury OR operative
OR operation OR operative procedures OR surgical procedures,
operative OR operative surgical procedures OR operative manage-
ment OR perioperative management OR treatment OR treatment
methods OR treatment procedures OR colposcopy OR sigmoidos-
copy OR endoscopic OR colorectal surgery OR colostomy OR il-
eostomy OR resection OR management OR operation OR sig-
moidoscopy OR colonoscopy OR invasive). The search was subse-
quently modified to fit Scopus’s terminology.

The search strategy was deliberately made wide, and an addi-
tional search for unpublished clinical trials using the WHO trial
search function [18] did not locate any relevant unpublished stud-
ies for this review.

Study Selection

References from all sources were gathered in Endnote X7.3
(Thomson Reuters, US), where exclusion based on language and
duplication was executed. Title and abstract screening was con-
ducted by 2 independent authors (M.-L.K.S. and J.L.) via the online
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tool at covidence.org [19]. All but 10 records were retrieved in full-
text (fig. 1) and assessed by the same 2 authors (M.-L.K.S. and J.L.),
and additionally a snowball search was performed, examining ar-
ticles cited by the relevant articles. Discrepancies in any part of the
screening process were solved by discussion or if necessary with a
third author (J.B.).

Data Collection and Data Items

Data from included studies were extracted into a predefined
Microsoft Excel sheet (2010 Microsoft Corporation; Redmond,
Wash., USA) containing article information (author, year, study
design), patient demographics (EDSs type), and outcomes (mor-
tality rate, GI-specific complications, general surgical complica-
tions, debut age of first severe complication).

Data Synthesis and Bias Assessment

All outcomes were reported. According to the protocol, meta-
analysis would be performed on any outcomes where possible;
however this was not possible due to incomparability of study de-
signs and outcomes.

All studies were individually assessed for risk of bias by the
Newecastle Ottawa Scale (NOS) for observational studies [20], us-
ing the cohort studies model and reported as a median value with
range as recommended by the Cochrane collaboration for detect-
ing bias in non-randomized studies [20]. The NOS is a scale-based
system (range 0-9), where high scores indicate low risk of bias and
low scores indicate high risk of bias. To simplify the interpretation
of the NOS scores, we grouped scores 1-3 as high risk of bias, 4-6
as moderate risk of bias, and 7-9 as low risk of bias.
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Results

The literature search identified an initial 5,039 records,
of which 76 potential articles were identified and read in
full text. Of these, 48 studies were excluded, being case
studies and literature reviews (fig. 1). Two studies pre-
sented a wrong patient group, 5 reported outcomes re-
lated to vascular surgery, and 3 held vascular interven-
tions, and were excluded. The remaining 11 studies met
the study eligibility criteria, of which 2 studies held the
same 100 patients as a continuum [21, 22], and altogeth-
er summed 1,567 patients [4, 13, 21, 29]. In total, 1,312
patients had the diagnosis confirmed by Villefranche cri-
teria, while the remaining patients were retrieved from
national EDSs foundations and health clinics with no re-
ported method of diagnosis. The included studies pro-
vided data on GI surgery in general, colostomies, hernia
repair, surgery of organ rupture, and GI hemorrhage (ta-
ble 3).

Risk of bias within studies, assessed by NOS, present-
ed a median value of 3 (range 1-6). The general low
scores reflected study designs inadequate in consistency
and evidence, caused by self-report bias in question-
naires and personal observations/case series and selec-
tion bias on patients selected from the national founda-
tions and various medical and genetic centers. In addi-
tion, studies held detection bias towards the vascular
subtype, as the only included large-scale original study
[13], reporting the bulk of predefined outcomes in this
review, was conducted in patients with the vascular
subtype.

Mortality and GI Manifestations

In general, a high occurrence of Gl-related symp-
toms were seen in all subtypes of EDSs, affecting over
50% of patients with EDSs altogether, varying from
mild functional to severe manifestations (table 4).
Acute complications were most prevalent in the vascu-
lar subtype, both primary manifestations that needed
surgical intervention and secondary post-surgical
complications. Functional GI symptoms were more
prevalent in the hypermobility type and to a lesser
extent in the classic type [4]. Reduced life expectancy
could not be proven as a general feature of EDSs. Only
the vascular subtype showed a lowered average life ex-
pectancy of 48 years (range 6-73 years) due to a report-
ed 22-year mortality of 31%. The increased mortality
was associated with vascular rupture with 38% mortal-
ity and spontaneous GI rupture with 10% mortality [13,
30].

GI Surgery in Patients with EDSs

Rupture of Hollow or Solid Organ Viscus

Spontaneous rupture of a hollow viscus or solid or-
gan in the abdominal cavity (e.g. intestines, liver,
spleen, uterus, and bladder) presents clinically as acute
abdominal pain. The occurrence of organ rupture was
primarily seen in patients with vascular EDSs, of
whom up to 25% [29] had experienced a rupture of one
of the mentioned structures. This was associated with a
total mortality of 16% [13]. Occurrence in other sub-
types of EDSs was reported as low as 11% in a cohort of
all EDSs subtypes [21], while a single study showed a
lifetime incidence of 19% in the hypermobility type
[24].

The most frequent type of rupture was spontaneous
perforation of the GI tract, with a clear predilection for
the sigmoid colon followed by small intestine and stom-
ach [13]. Spontaneous GI perforation was reported most
frequently in the vascular subtype, where it constituted
82% of all GI complications. In this group, the mean age
at first occurrence was 24 (SD 11) years, and therefore
averagely constituted the earliest complication type in
patients with vascular subtype, compared with arterial or
solid organ rupture [13]. The mortality from isolated in-
testinal perforation was reported to be 12% in the vascu-
lar subtype, and consistently gave rise to acute surgical
intervention [13]. The intestinal perforations were pre-
dominantly closed by resection, followed by a colostomy
or less frequently a primary end-to-end anastomosis.
The reperforation rate of the intestine after end-to-end
ileorectal anastomosis was considerably higher than after
colostomy, 67 vs. 27%, and had a mortality of 12% [13].
No data on mortality or reperforation rate after surgery
was found for other EDSs subtypes than the vascular sub-

type.

Hernia

Herniation (inguinal, femoral, umbilical, and inci-
sional hernia) had an overall incidence as a primary
manifestation of up to 19% [21] in patients with EDSs as
an overall group, of which the vascular subtype had as
high a prevalence as 23% [27]. One included study com-
pared the risk of inguinal hernia in patients with EDSs
with the background population and found a crude rate
ratio of 2.5 (95% CI 1.6-3.8) [24], indicating a signifi-
cantly higher risk of inguinal herniation in all types of
EDSs. No records were found on hernia-associated mor-
tality, and the presence of a hernia therefore tends to be
considered as a very rare risk factor for mortality in pa-
tients with EDS.
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Table 3. Overview of included studies

Study Year Study-type Subjects, EDSs-type Villefranche Time- Control- Outcomes subjects NOS-
n criterias period group score
Nelson et al. [4] 2015 Retrospective 687 Classic (I + II) (n = 73) + 1994-2013 - Rectal prolapse 6
database study Hypermobility (III) (n = 471) GI surgery
Vascular (IV) (n = 57) Endoscopy
EDS other (n = 86)
Pepin et al. [13] 2000 Retrospective 419 Vascular (IV) (n = 419) + 1974-1998 - Spontaneous bowel 2
database study rupture
Viscus organ rupture
GI surgery
Reperforation
Surgery mortality
Beighton etal. 1969 Personal 125 Classic (I + II), - - - GI hemorrhage 4
[21] observation/ Hypermobility (III), Spontaneous bowel
case series Vascular (IV) rupture
(n=125) Rectal prolapse
Hernia
Beighton [22] 1970 Personal 100 Classic (I + II) (n = 77) - - - GI hemorrhage 4
observations/ Hypermobility (III) (n = 11) Spontaneous bowel
case series Vascular (IV) (n = 4) rupture
EDS other (n = 8) Rectal prolapse
Hernia
Fogel [23] 2013 Personal 15 Classic (I + II), + - - Spontaneous bowel 5
observations/ Hypermobility (III), rupture
case series Vascular (IV) Hernia
(n=15) Surgery mortality
Castori et al. 2010 Retrospective 21 Hypermobility (IIT) (n = 21) + 2007-2009 - Rectal prolapse 1
[24] questionnaire Hernia
Liem et al. [25] 1997 Retrospective 130 Classic (I + II) (n = 53) - - + Hernia 5
questionnaire Hypermobility (III) (n = 55)
Vascular (IV) (n=7)
EDS other (n = 15)
Rombautetal. 2011 Retrospective 79 Hypermobility (ITI) (n=79)  + - - General surgery 1
[26] questionnaire GI surgery
Oderich etal. 2005 Retrospective 31 Vascular (IV) (n = 31) + - - Hernia 5
[27] database study GI surgery
Mortality
Ritelli et al. [28] 2013 Case series 40 Classic (I + II) (n = 40) + - - Hernia 1
Shimaoka et al. 2010 Case series 20 Vascular (IV) (n = 20) + - - Spontaneous bowel 1

(29]

rupture

Rectal Prolapse

Prolapse of the rectum was shown to be most preva-
lent in children or infants [18], with an overall incidence
of up to 4% [22] in patients with EDSs. Within the dif-
ferent subtypes, the included studies reported the high-
est incidence in the hypermobility type. Notably, rectal

prolapse was not shown to be specifically associated
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with vascular EDS, which holds the highest rate for rup-
tured GI structures [4]. No data was reported on mortal-
ity, preferred surgical technique for managing rectal
prolapse, or complications secondary to surgical inter-
vention.
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Table 4. GI outcomes for included studies

Classic Hypermobility =~ Vascular EDSs EDSs Outcome

EDSs (I+1I)  EDSs (III) EDSs (IV) other overall reference
Subjects, n 243 626 538 109 1,467
Villefranche verified diagnosis 190 571 531 94 1,377
GI symptoms, % 58.9 57.5 474 43.0 56.0 [4]
GI surgery, % 11.6 8.1-35.7 20.7-33.3 8.1 10.1 [4, 13]
GI perforation?, % 19.0 13.4-25.0 0.8 [4, 21, 24, 26, 27]
Hernia, % 10-13.2 9.1 0-23.0 0 16.2-19.2 [21, 25-27]
Rectal prolapse, % 2.3 3.7 0 0 2.9-4.0 [4, 22]
GI-associated mortality, % 0-16.3 6.67 [13,23,27]

! Colon, small intestine, stomach, liver, spleen.

GI Hemorrhage

Rupture and lesions of the general vasculature in pa-
tients with EDSs is predominantly a characteristic feature
of the vascular subtype, in which 50% of the vascular
complications are located in the thoracic or abdominal
cavity [1, 13, 31]. The affected GI vessels are most com-
monly medium-sized arteries, for example, mesenteric,
renal, or splenic arteries [1, 31], and the pathologic mech-
anism behind is the formation of aneurysms, spontane-
ous vascular dissection, spontaneous rupture, or fistulae
formation. Data showed that 7% of all patients with EDSs
experienced GI hemorrhage with clinical manifestation
as hematemesis, melaena, or intramural hemorrhage [21,
22], but no data was available on the variation within the
different subtypes. Neither was any report found on the
mortality associated with GI hemorrhage.

GI Diverticulosis

A total of 4% of patients with EDSs were diagnosed
with diverticulosis [22]. Interestingly, when undergoing
colonoscopy, a higher number of up to 10% were found
with GI diverticulosis, indicating that the prevalence
might be significantly higher if all patients with EDSs
were examined radiologically or endoscopically [4].

Surgical Intervention

Data showed that GI surgery had been performed in
10% of all patients with EDSs, but with a higher incidence
of up to 33% of the vascular subtype [4]. For this group,
the need for surgery other than GI surgery, both surgery
for arterial dissection or rupture, spontaneous bowel per-
foration or organ rupture, altogether constituted as high
a figure as 68% [13]. The included studies did not report
precise data on the associated mortality when operated.
However, a single study indicated a low mortality at 2%

GI Surgery in Patients with EDSs

after GI surgery, compared with the highest surgery-re-
lated mortality at 45% [13] for organ rupture and 41% for
arterial complications.

Secondary Complications of GI Surgery

Postoperative complications were reported in the vas-
cular subtype and rarely in other EDSs subtypes [24]. This
is consistent with the predominant vessel- and GI-friabili-
ty in the vascular subtype. Complications were most often
recurrent arterial perforation or tears, recurrent bowel per-
foration or tears in 17%, and recurrent hernia seen with a
broad variance in frequency from 0% [27] to 20% [23].

General surgical complications included excessive
bleeding and poor wound healing. Generalized bleeding
tendency due to fragility of capillaries and the perivascular
connective tissue rather than clotting or platelet dysfunc-
tion, is a well-known feature of all subtypes of EDSs but
with a wide range of severity within the different subtypes
[32]. Studies reported excessive bleeding after surgery in
37% of patients with the vascular subtype while no data
was available on other subtypes [27]. Neither was any data
found on the mortality of surgery-associated bleeding.

In general, all patients with EDSs exhibit poor wound
healing [21, 23], manifesting as tissue tears at minimal
handling, suture dehiscence, fistula formation, fascial de-
hiscence [13, 23], and incisional herniation, occurring in
up to 4.8% of the most exposed subgroup, the hypermo-
bility type [24].

Discussion
This systematic review found that all EDSs subtypes

were reported with a higher incidence of primary GI
manifestations and complications in relation to surgical
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procedures, compared with the background population.
The manifestations and complications are most predom-
inant in the vascular subtype, which also holds the highest
mortality of all subtypes and showed an approximately 3
times more frequent need for GI surgery. Of the acute GI
complications, consisting of hollow and viscus organ rup-
ture and GI hemorrhage, spontaneous perforation of the
colon was most common, but tended to have a much low-
er mortality than vascular complications and solid organ
rupture.

Currently, no causative treatment options exist for
EDSs, but precautions are applicable to all subtypes of
EDSs along with symptomatic treatment of complica-
tions. In general, patients with EDSs should be treated in
specialized interdisciplinary centers with prior experi-
ence with EDSs, who can offer competent treatment.
When examined, noninvasive imaging techniques are
recommended, for example, CT, MRI, and ultrasonogra-
phy. Specifically for vascular EDSs, avoidance of angiog-
raphy is advised due to an associated complication rate of
up to 67% and a mortality rate of up to 17% [23, 33-35].
Colonoscopies and gastroscopies are frequently per-
formed in patients with EDSs [4] and reported with a 10%
risk of perforation in vascular EDSs, but likely safer in the
remaining EDSs subtypes [36].

No official guidelines for the surgical management of
patients with EDSs exist, but numerous recommenda-
tions in the published literature can be pooled to certain
general instructions. Overall, a conservative approach
and reservation of invasive treatment to vital indication
is recommended [23]. Patients’ previous surgical histo-
ry, prior bleeding anamnesis, and subtype of EDSs
should be taken into consideration when evaluating
risks of surgical intervention in patients with EDSs [37].
This practice could possibly contribute to reduce the re-
straint on operating all patients with EDSs as one homo-
geneous group, as the surgical complications, as shown
in this review, are primarily associated with the vascular
subtype. Furthermore, and specifically for vascular
EDSs, recommendations advocate to refrain from drugs
that interfere with platelet function and coagulation [38,
39], and use of desmopressin as bleeding prophylaxis in
patients with positive bleeding history. Regarding both
general and regional anesthesia, patients with EDSs
present a need for thorough preparation and pre-anes-
thetic considerations with particular attention to
thoughtful peri-surgical patient positioning, previous
intubation difficulties, and alertness on EDSs subtypes
with increased vascular fragility. Local anesthesia pos-
sibly has a reduced or nil effect in patients with EDSs due
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to tissue scarring and reduced spread of local anesthet-
ics, while peripheral nerve blockade is advised against in
the vascular subtype due to the increased risk of bleed-
ing. Likewise, refraining from neuraxial blockade in pa-
tients with vascular EDSs is recommended due to the
increased vascular fragility, while the procedure is re-
ported feasible and with preserved analgesic effect in
other EDSs subtypes. However, neuraxial blockade
should be performed with care to avoid a possibly in-
creased risk of postdural puncture headache, consider-
ing possible meningeal cysts in the classic, hypermobil-
ity, and kyphoscoliotic type [14, 40].

The most frequently reported GI complication, the
spontaneous colonic perforation, should be handled with
a subtotal colectomy with closure of the rectal stump and
permanent ileostomy as the safest approach. This reduces
the possibility of recurrent perforation compared with
the alternative primary end-to-end anastomosis [13, 23,
41]. In younger patients, however, experience shows that
restoration of GI continuity with a primary end-to-end
ileorectal anastomosis is often preferred, in spite of the
risk of re-perforation [42, 43]. Lastly, it has been advised
that prophylactic colectomy could be considered in pa-
tients with vascular EDSs with colonic ectasia or signifi-
cant diverticulosis, to prevent spontaneous colonic rup-
ture [23].

Currently, good clinical practice implies wound clos-
ing by suture with deep stitching with cutaneous stitches
left in place twice as long as usual and preferably with ad-
ditional fixation, preventing stretching of the scar [1, 38].
It is also advised to apply sutures in 2 layers, cutaneous
and subcutaneous, without extensive tension.

This review has several methodological strengths in-
cluding a focused study question, adherence to the
PRISMA-P and PRISMA guidelines, and publication of
the protocol at PROSPERO. Additionally, it emphasizes
the need for an official surgical guideline and how the
overlapping clinical presentation of GI and vascular com-
plications as acute abdominal pain, indicates how the sur-
gical units must be capable of handling both acute vascu-
lar and GI insults. The review though has limitations as
the literature search only identified retrospective obser-
vational studies with highly incomparable study designs
and outcomes so that no meta-analysis was possible.
Studies were all of a generally low methodological stan-
dard. Two of the studies [21, 22] were published before
1986, where the first official nosology for subgrouping,
The Berlin Nosology [44], was determined. Consequent-
ly, these studies hold a great insecurity regarding their
published subgrouping and related results, which are re-
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ferred to in this review. The studies only held a very lim-
ited number of patients, questioning the studies represen-
tation, and only one study presented a control group for
comparison. Median NOS score was low and reflected
several potential aspects of bias. Thus, some patients were
identified through national foundations or medical ge-
netic centers where patients must be considered signifi-
cantly more prone to have developed complications com-
pared to the background EDSs population, and conse-
quently represent a risk of selection bias and an
overestimation of the predefined outcomes in the true
EDSs population. The predefined primary and secondary
outcomes were predominantly reported in the included
studies concerning vascular EDSs, suggesting a possible
detection bias. The vascular subtype comprises only 5%
of the gathered EDSs patient group [1, 8], and is thus
heavily overrepresented in research of complications re-
garding GI surgery. Lastly, the majority of the studies
consisted of questionnaires and personal observational
case series, presenting a notable risk of self-report bias.
Thus, the included studies reflect how published litera-
ture within GI surgery in patients with EDSs almost ex-
clusively consists of publications of low level of evidence.
The abovementioned limitations can be considered as a
natural consequence of EDSs being a rare disease. The
limited number of diagnosed patients means that even
orchestration of future RCT’s will be difficult to actualize,
and implies how current literature, mainly case reports
and small-scale studies, still serves as a significant source
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