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Abstract: 

Ehlers-Danlos Syndrome (EDS) is a group of inherited connective tissue disorders characterized by skin hyper-

elasticity, joint hypermobility, and tissue fragility. The diverse manifestations of EDS necessitate a 

multidisciplinary approach for effective management across various healthcare domains, including dentistry, 

pharmacy, nursing, laboratory medicine, emergency care, radiology, and medical coding. In dentistry, 

practitioners must be aware of the oral implications associated with EDS, such as an increased susceptibility to 

dental trauma and the need for modified treatment plans to accommodate patients’ unique physical challenges. 

Meanwhile, pharmacy professionals play a crucial role in managing comorbidities associated with EDS, such as 

chronic pain and gastrointestinal complications, ensuring that medication regimens are tailored to the specific 

needs of these patients. In the context of nursing and emergency care, healthcare providers must be equipped to 

swiftly identify and address potential complications that can arise from EDS, such as vascular ruptures or severe 

joint dislocations. Radiology also plays a vital role in the evaluation of joint integrity and the detection of related 

complications, enhancing the overall treatment strategy. Furthermore, laboratory medicine can support the 

accurate diagnosis of EDS through genetic testing and collagen analysis. Lastly, medical coding professionals 

must ensure that EDS and its associated conditions are accurately documented to support billing and insurance 
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claims, facilitating access to necessary care. This comprehensive study highlights the importance of a coordinated 

and informed approach across multiple specialties to optimize patient outcomes in individuals with Ehlers-Danlos 

Syndrome. 

Keywords: Ehlers-Danlos Syndrome (EDS), Connective Tissue Disorders, Dental Management, Pharmacy Care, 

Nursing Practices, Laboratory Medicine, Emergency Care 

Introduction 

Ehlers-Danlos Syndrome (EDS) represents a 

paradigmatic example of the complexity inherent in 

managing heritable disorders of connective tissue. It 

is not a singular disease but a heterogeneous group 

of over thirteen clinically and genetically distinct 

types, unified by the common pathogenesis of 

defective collagen synthesis or processing [1]. This 

fundamental flaw in the body’s architectural 

scaffold manifests as a constellation of signs and 

symptoms primarily characterized by joint 

hypermobility, skin hyperextensibility, and tissue 

fragility. The management of EDS, therefore, 

transcends the boundaries of any single medical 

specialty, demanding a meticulously coordinated, 

interdisciplinary approach.  

The historical understanding of EDS has evolved 

significantly from its early descriptions. Initially 

noted in the medical literature over a century ago, it 

was often shrouded in mystery and misdiagnosis. 

The seminal work of Edvard Ehlers and Henri-

Alexandre Danlos in the early 20th century brought 

clarity, linking the skin and joint manifestations to a 

systemic connective tissue defect [2]. However, it is 

only in recent decades, with the advent of advanced 

genetic testing, that the true heterogeneity of the 

syndrome has been unraveled. The 2017 

international classification system stands as a 

cornerstone in this evolution, simplifying the 

nosology into thirteen major types while 

emphasizing clinical criteria and molecular 

verification where possible [3]. This reclassification 

moved away from purely descriptive names (e.g., 

type I-IV) to terms reflecting the underlying genetic 

or pathological mechanism, such as classical EDS 

(cEDS), vascular EDS (vEDS), and hypermobile 

EDS (hEDS), the latter remaining without a 

confirmed genetic marker, presenting a significant 

diagnostic challenge. 

The pathophysiology of EDS is rooted in the 

complex biosynthesis of collagen, the most 

abundant protein in the human body and the primary 

component of the extracellular matrix. Collagen 

provides tensile strength, structural integrity, and 

elasticity to skin, ligaments, blood vessels, and 

internal organs. Mutations in genes encoding for 

collagen types I, III, or V, or in enzymes involved in 

their post-translational modification (e.g., lysyl 

hydroxylase or procollagen N-peptidase), disrupt 

this intricate process [4]. The result is the production 

of unstable, weak collagen fibrils or a reduction in 

their quantity. In vEDS, mutations in 

the COL3A1 gene lead to deficient or abnormal type 

III collagen, a key component of hollow organs and 

arterial walls, explaining the life-threatening 

vascular and visceral fragility. In cEDS, defects in 

type V collagen affect the dermis and other tissues. 

The biochemical defect translates directly into the 

clinical triad: joint hypermobility from lax 

ligaments, skin that is soft, hyperextensible, and 

prone to splitting with minor trauma, and fragile 

tissues that heal poorly, forming atrophic, 

papyraceous scars. 

The clinical presentation of EDS is a spectrum of 

remarkable breadth, extending far beyond the classic 

triad. Musculoskeletal complaints are nearly 

universal, encompassing chronic pain, early-onset 

osteoarthritis, recurrent joint subluxations and 

dislocations, and proprioceptive dysfunction. 

Autonomic dysfunction, manifesting as postural 

orthostatic tachycardia syndrome (POTS), 

gastrointestinal dysmotility (e.g., gastroparesis, 

irritable bowel syndrome), and bladder instability, is 

increasingly recognized as a central feature, 

particularly in hEDS [5]. Cardiovascular 

involvement ranges from benign mitral valve 

prolapse in hEDS to spontaneous arterial dissection, 

rupture, or organ perforation in vEDS. Chronic 

fatigue, anxiety, and other neuropsychiatric 

comorbidities further compound the burden of 

disease. This multisystemic nature means a patient 

may present to a cardiologist for palpitations, a 

gastroenterologist for severe constipation, a 

rheumatologist for diffuse pain, and a dentist for 

periodontal disease, often without a unifying 

diagnosis for years, a period fraught with diagnostic 

odyssey and potential mismanagement. 

The epidemiology of EDS is difficult to ascertain 

precisely due to historic underdiagnosis and 

diagnostic evolution. Historically, the combined 
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prevalence of all types was estimated at 

approximately 1 in 5,000 individuals. However, 

more recent studies, particularly focusing on hEDS, 

suggest a much higher prevalence, potentially 

affecting up to 1 in 500 to 1 in 1,000 people [6]. 

hEDS is considered the most common subtype, 

though its genetic basis remains elusive. vEDS is 

one of the most severe forms, with an estimated 

prevalence of 1 in 50,000 to 1 in 200,000. There is 

no known racial or ethnic predilection, and while it 

is an autosomal dominant condition in most types 

(except some rare recessive forms), significant 

phenotypic variability exists even within families 

carrying the same mutation, indicating the role of 

other genetic modifiers and environmental factors. 

The socioeconomic impact is substantial, with 

patients often facing significant disability, frequent 

hospitalizations, loss of employment, and high costs 

associated with managing chronic pain and multiple 

specialists. 

The diagnostic process for EDS is primarily clinical, 

guided by the strict criteria set forth in the 2017 

International Classification. A detailed personal and 

family history, followed by a comprehensive 

physical examination assessing the Beighton score 

for hypermobility, skin texture and extensibility, and 

scar morphology, forms the basis [3]. For several 

types, including cEDS, vEDS, and others, 

confirmatory genetic testing is both available and 

crucial. Identifying a pathogenic variant in genes 

like COL5A1, COL5A2, or COL3A1 provides a 

definitive diagnosis, allows for accurate genetic 

counseling, and in the case of vEDS, informs critical 

life-saving management strategies. For hEDS, 

diagnosis remains one of exclusion, requiring the 

satisfaction of specific clinical criteria and the ruling 

out of other heritable connective tissue disorders 

through clinical evaluation and, where indicated, 

genetic testing. This diagnostic complexity 

underscores the need for heightened awareness 

across all healthcare professions, as the first clue to 

an EDS diagnosis may surface not in a genetics 

clinic but in a dental chair, an emergency room, or 

during a routine blood draw. 

The imperative for an interdisciplinary management 

model cannot be overstated. No single clinician can 

possess the expertise to address all facets of EDS. 

Effective care necessitates a collaborative team, 

often led by a medical geneticist or a knowledgeable 

rheumatologist, and including cardiologists, 

gastroenterologists, pain specialists, physiatrists, 

physical and occupational therapists, mental health 

professionals, and crucially, the allied health 

professionals who form the frontline of patient 

interaction [7].  

Dental Management of Ehlers-Danlos Syndrome 

The oral and craniofacial manifestations of Ehlers-

Danlos Syndrome are extensive and present a unique 

set of challenges for dental practitioners, 

necessitating a profound modification of standard 

dental care protocols. The defective collagen 

impacts virtually all oral tissues, from the 

periodontium to the temporomandibular joints 

(TMJs), making the dental visit a potential source of 

both essential care and significant iatrogenic risk if 

not managed with appropriate knowledge and 

caution [8]. 

Periodontal Considerations and Tissue Fragility 

Patients with EDS, particularly the classical and 

periodontal types, are predisposed to severe and 

early-onset periodontal disease. The gingival tissues 

are often fragile, hyperemic, and bleed profusely 

with minimal provocation due to capillary wall 

weakness and impaired integrity of the gingival 

connective tissue [9]. This bleeding tendency can be 

mistaken for poor oral hygiene, but it often persists 

despite meticulous home care. Furthermore, the 

ligamentous support of the teeth is compromised, 

leading to increased tooth mobility, which may be 

pathological or, in some cases, a benign finding 

related to ligamentous laxity. Dental professionals 

must differentiate between these causes through 

careful assessment of inflammation, bone loss on 

radiographs, and historical patterns. Periodontal 

therapy must be exceptionally gentle. Scaling and 

root planing should be performed with hand 

instruments using light, controlled strokes to avoid 

tearing the fragile mucosal lining. Ultrasonic scalers 

should be used at lower power settings. Post-

operative instructions should emphasize gentle 

rinsing and the avoidance of traumatic brushing. 

Dentoalveolar Surgery and Wound Healing 

Complications 

Any surgical intervention in the oral cavity, from 

simple extractions to complex implant placement, 

carries heightened risks for the EDS patient. The 

principle concern is abnormal and delayed wound 

healing. The extraction socket or surgical site may 

fail to form a stable blood clot, leading to prolonged 

bleeding or a dry socket (alveolar osteitis). The 

granulation tissue that forms is often of poor quality, 

and epithelialization is slow, increasing the risk of 
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infection [10]. There is also a tendency for wound 

dehiscence and breakdown. Pre-operative 

consultation with the patient’s physician is advisable 

to assess bleeding risk, though routine coagulation 

tests are typically normal in EDS; the defect is in the 

vascular wall, not clotting factors. Intraoperatively, 

meticulous technique, minimal tissue trauma, and 

the use of atraumatic suturing with non-resorbable 

or long-lasting resorbable sutures are paramount. 

Sutures should be left in place longer than usual, and 

socket preservation techniques with careful closure 

are recommended. The use of antifibrinolytic agents 

like tranexamic acid mouthwash may be considered 

post-operatively to stabilize the clot. 

Temporomandibular Joint Disorders and 

Craniofacial Pain 

Hypermobility of the temporomandibular joint is 

extremely common across all EDS types, especially 

hEDS. This can lead to recurrent dislocations or 

subluxations, joint hypermobility, disc 

displacement, and myofascial pain. Patients often 

present with chronic, debilitating 

temporomandibular joint disorder (TMD), 

headaches, and cervical pain [11]. The laxity of the 

TMJ ligaments contributes to joint instability, while 

associated muscle tension attempts to stabilize the 

joint, creating a cycle of pain and dysfunction. 

Dental management focuses on conservative, 

reversible therapies. Occlusal splints (night guards) 

must be designed carefully to avoid provoking 

further instability; flat-plane, stabilization 

appliances are often preferred over repositioning 

splints. Physical therapy referral for TMJ and 

cervical stabilization exercises is crucial. Dentists 

should be cautious with procedures that require 

prolonged wide mouth opening, using bite blocks 

and providing frequent rest periods to prevent post-

operative TMJ dislocation or severe myalgia. 

Anesthetic Challenges and Local Tissue 

Reactions 

Administering local anesthesia can be problematic. 

Due to tissue fragility, there is an increased risk of 

hematoma formation from the needle puncture. The 

anesthetic solution may also spread more diffusely 

through the loose connective tissue, leading to 

unexpected areas of numbness or prolonged duration 

of effect. In some patients, particularly those with 

associated autonomic dysfunction, the 

vasoconstrictor (e.g., epinephrine) in local 

anesthetics can exacerbate tachycardia or other 

dysautonomic symptoms [12]. Use of a plain 

anesthetic (e.g., 3% Mepivacaine) may be preferable 

for short procedures. The technique should 

emphasize slow injection, aspiration, and the 

application of prolonged pressure to the injection 

site after needle withdrawal. Furthermore, some 

patients report a resistance to the effects of local 

anesthetics, requiring higher volumes or different 

agents, though this is anecdotal and requires further 

study. 

Preventive Strategies and Patient Education 

Given the heightened risks associated with dental 

treatment, an aggressive preventive regimen is the 

cornerstone of dental management for EDS. 

Frequent professional cleanings (every 3-4 months) 

are recommended to maintain periodontal health 

with minimal intervention. Intensive patient 

education on non-traumatic oral hygiene techniques 

is vital. Patients should be advised to use ultra-soft 

toothbrushes, water flossers on low pressure 

settings, and interdental brushes with extreme care. 

Dietary counseling to minimize cariogenic foods is 

important, as restorative work carries its own set of 

challenges in teeth that may have altered dentin 

structure. Establishing a dental home where the 

patient’s unique needs are documented and 

understood by all staff members is essential for 

longitudinal, safe care. Collaboration with the 

medical team ensures that any planned elective 

procedures are timed appropriately, especially for 

patients on medications that affect bleeding or 

healing. 

Pharmacological Considerations and Pharmacy 

Practice 

The pharmacological management of Ehlers-Danlos 

Syndrome is a delicate balancing act, aimed at 

alleviating a multifaceted symptom profile while 

avoiding medications that may exacerbate 

underlying vulnerabilities. Pharmacists play a 

critical role in medication therapy management, 

safety monitoring, and patient education for this 

complex population. 

Pain Management Strategies 

Chronic, widespread pain is one of the most 

debilitating features of EDS, arising from joint 

instability, microtrauma, muscle splinting, and often 

centralized pain mechanisms. A multidisciplinary, 

stepped approach is essential. First-line therapy 

typically involves physical therapy and 

neuromodulation agents rather than analgesics 

alone. Acetaminophen is safe but often insufficient. 

Non-steroidal anti-inflammatory drugs (NSAIDs) 
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like ibuprofen or naproxen are commonly used but 

require caution. In vEDS, they are contraindicated 

due to the risk of promoting bleeding and potential 

negative effects on collagen metabolism [13]. In 

other types, they can be used for acute flares but 

long-term use is discouraged due to gastrointestinal 

and renal risks, especially in patients with comorbid 

dysautonomia and potential hypovolemia. For 

neuropathic or centralized pain, medications such as 

low-dose tricyclic antidepressants (e.g., 

amitriptyline), serotonin-norepinephrine reuptake 

inhibitors (duloxetine, venlafaxine), or 

gabapentinoids (gabapentin, pregabalin) are often 

employed. Pharmacists must counsel patients on the 

slow titration, potential side effects (e.g., sedation, 

dizziness), and the importance of not discontinuing 

abruptly. 

Cardiovascular and Autonomic Symptom 

Management 

Dysautonomia, particularly POTS, is a major 

management focus. First-line treatment is non-

pharmacologic: increased fluid and salt intake, 

compression garments, and graded exercise. 

Pharmacological interventions include 

fludrocortisone to expand blood volume, midodrine 

(an alpha-1 agonist) to promote vasoconstriction, 

and beta-blockers like propranolol to control 

tachycardia [5]. Pharmacists must be vigilant about 

dosing schedules (midodrine is short-acting) and 

side-effect profiles. For patients with vEDS or other 

types with vascular involvement, beta-blockers, 

specifically celiprolol (not available in all 

countries), have been shown in a randomized trial to 

reduce the risk of arterial events [14]. Angiotensin II 

receptor blockers (ARBs) like losartan are also 

under investigation for their potential to modify 

collagen metabolism and reduce aortic root dilation. 

Medication reconciliation by pharmacists is crucial 

to avoid harmful combinations and ensure that any 

new prescriptions do not adversely affect heart rate 

or blood pressure. 

Avoidance of High-Risk Medications 

A cardinal rule in EDS pharmacotherapy is the 

careful avoidance of medications that increase the 

risk of catastrophic complications. For all EDS 

patients, but especially those with vEDS or a 

suspected vascular component, medications that 

increase bleeding risk must be used with extreme 

caution or avoided. This includes antiplatelet agents 

(e.g., aspirin, clopidogrel) and anticoagulants (e.g., 

warfarin, DOACs) unless for a compelling, life-

saving indication where the benefit outweighs the 

significant risk of hemorrhage [15]. Similarly, 

medications that can cause constipation (e.g., 

opioids, certain anticholinergics) can severely 

worsen the gastrointestinal dysmotility common in 

EDS. If opioids are absolutely necessary for acute 

post-surgical pain, they should be prescribed at the 

lowest effective dose for the shortest duration, with 

a concomitant bowel regimen. Pharmacists are in a 

key position to flag these potentially dangerous 

prescriptions and suggest safer alternatives. 

Issues of Drug Absorption and Metabolism 

The gastrointestinal dysmotility associated with 

EDS can significantly impact pharmacokinetics. 

Delayed gastric emptying (gastroparesis) can alter 

the absorption of orally administered drugs, leading 

to unpredictable serum levels. This is particularly 

relevant for medications with a narrow therapeutic 

index or those that require consistent absorption for 

efficacy, such as levothyroxine or certain 

cardiovascular drugs [16]. In some cases, alternative 

routes (e.g., liquid, sublingual, or transdermal 

formulations) may be more reliable. Furthermore, 

patients with EDS are often on multiple medications 

(polypharmacy), increasing the risk of drug-drug 

interactions. Pharmacists should conduct thorough 

medication reviews, simplify regimens where 

possible, and monitor for signs of toxicity or 

inefficacy that may stem from altered absorption. 

Patient Counseling and Adherence Support 

The pharmacist’s role as an educator is paramount. 

EDS patients are often sophisticated consumers of 

healthcare but may be overwhelmed by complex 

regimens. Counseling should include clear 

explanations of the purpose of each medication, its 

expected benefits, potential side effects, and specific 

warnings (e.g., "do not stop this beta-blocker 

suddenly"). Special instructions related to EDS 

should be emphasized: for instance, advising a 

patient with POTS to take midodrine while upright 

and to monitor for supine hypertension. Pharmacists 

can also provide valuable guidance on the safe use 

of over-the-counter products, warning against 

NSAIDs or stimulant-containing decongestants that 

can worsen tachycardia. By building a trusted 

relationship, the pharmacist becomes an integral part 

of the care team, promoting adherence and serving 

as an accessible point of contact for medication-

related questions. 
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Nursing Care Across Clinical Settings 

Nurses are the consistent caregivers for patients with 

EDS across inpatient, outpatient, and home settings. 

Their holistic approach to patient care is essential for 

managing symptoms, preventing complications, 

providing education, and advocating for the 

patient’s unique needs within the healthcare system. 

Inpatient Care: Mitigating Iatrogenic Risks 

Hospitalization poses significant risks for the EDS 

patient, and nursing vigilance is the first line of 

defense. Tissue fragility demands exceptional care 

during routine procedures. Venipuncture and 

intravenous (IV) access can be challenging; veins 

are often fragile, "rolling," and prone to rupture or 

hematoma formation. Using the smallest gauge 

catheter necessary, applying minimal tourniquet 

pressure, and securing the line with paper tape or 

non-adhesive dressings are critical techniques [17]. 

After removal, firm pressure must be held for a 

longer duration. Similarly, adhesive tapes and EKG 

electrodes can tear the skin; using silicone-based or 

hypoallergenic paper tape and gently removing 

adhesives with a solvent is necessary. Patient 

positioning requires attention to joint protection; 

limbs should not be over-extended during transfers 

or positioning for procedures, and supportive 

pillows should be used to prevent subluxations, 

especially of the shoulders and hips. Nursing 

assessments must include thorough skin integrity 

checks, neurovascular assessments distal to any 

immobilized joints, and monitoring for signs of 

unexpected bleeding. 

Pain and Symptom Management Advocacy 

Nurses are at the forefront of assessing and 

advocating for effective pain and symptom control. 

They must understand that pain in EDS is often 

chronic, complex, and may not respond predictably 

to standard opioid regimens. Skilled pain assessment 

using validated tools and attentive listening to the 

patient’s description is crucial. Nurses can 

implement non-pharmacological interventions such 

as guided imagery, repositioning, application of heat 

or cold (with caution on fragile skin), and ensuring 

a quiet environment to help manage pain and 

dysautonomic flares [18]. They serve as a vital 

communication link between the patient and the 

medical team, reporting the effectiveness of pain 

regimens and suggesting adjustments. For 

symptoms of dysautonomia, nurses can assist with 

practical measures like ensuring adequate hydration, 

assisting with compression garment application, and 

monitoring orthostatic vital signs. 

Patient and Family Education 

Education is a fundamental nursing responsibility. 

For the newly diagnosed patient, nurses provide 

foundational information about EDS, explaining its 

genetic nature, multisystemic effects, and the 

importance of a proactive care strategy. They teach 

self-management techniques: proper body 

mechanics to protect joints, skin care to prevent 

injury and promote healing, energy conservation 

(pacing) strategies to manage fatigue, and a home 

exercise program focused on strengthening 

stabilizer muscles rather than stretching [19]. Nurses 

educate families on how to assist with activities of 

daily living while promoting independence. They 

also provide crucial guidance on when to seek 

medical attention—for example, recognizing the 

signs of a potential vascular event in a patient with 

vEDS (sudden, severe pain in chest, abdomen, or 

limb) or signs of infection in a poorly healing 

wound. 

Care Coordination and Psychosocial Support 

The nursing role inherently involves care 

coordination. Nurses help navigate the complex web 

of specialist appointments, tests, and therapies. They 

can ensure that crucial information about the 

patient’s EDS diagnosis and specific precautions is 

communicated to all members of the healthcare 

team, including consultants, therapists, and 

technicians. Perhaps equally important is the 

provision of psychosocial support. Living with a 

chronic, often invisible illness like EDS leads to 

high rates of anxiety, depression, and medical 

trauma. Nurses provide empathetic listening, 

validate patient experiences (which have often been 

dismissed), and connect patients and families with 

appropriate mental health resources and support 

groups [20]. This holistic support is invaluable for 

improving overall quality of life and coping skills. 

Specialized Nursing in Emergency and 

Perioperative Care 

In the emergency department and perioperative 

areas, specialized nursing knowledge is critical. 

Triage nurses must recognize EDS as a factor that 

heightens the acuity of certain presentations (e.g., 

any trauma in vEDS). Pre-operatively, nurses 

conduct thorough assessments, noting all joint 

instabilities and skin vulnerabilities to inform the 

surgical and anesthesia teams. Post-operatively, they 

are responsible for meticulous wound care, 
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observing for dehiscence or unusual swelling, and 

managing pain while minimizing opioid-related side 

effects like constipation. Their vigilant monitoring 

in the immediate post-operative period can prevent 

serious complications related to bleeding or 

instability. 

Laboratory Medicine: Diagnostic and 

Monitoring Challenges 

The role of laboratory medicine in EDS is 

multifaceted, encompassing confirmatory genetic 

diagnosis, monitoring of disease complications, and 

the technical challenges of specimen collection in a 

population with unique physiological traits. 

Genetic Testing and Confirmatory Diagnosis 

For many subtypes of EDS, genetic testing is the 

gold standard for definitive diagnosis. Laboratory 

scientists and genetic counselors are central to this 

process. Testing typically involves sequencing 

panels of genes known to be associated with 

connective tissue disorders, such 

as COL1A1, COL1A2, COL3A1, COL5A1, COL5A

2, TNXB, and others, depending on the clinical 

suspicion [3]. The identification of a pathogenic 

variant confirms the diagnosis, allows for accurate 

subtyping (e.g., distinguishing vEDS from hEDS), 

and enables predictive testing for at-risk family 

members. For vEDS, finding a COL3A1 mutation 

has immediate and life-altering implications for 

management. However, variants of uncertain 

significance (VUS) are common, requiring careful 

interpretation by molecular pathologists in the 

context of the patient’s clinical phenotype. It is 

important to note that for hEDS, no confirmatory 

genetic test yet exists, so its diagnosis remains 

entirely clinical, a fact that laboratory professionals 

must understand to properly manage patient and 

provider expectations. 

Routine Hematology and Coagulation Profiles 

A common misconception is that EDS patients have 

a coagulopathy. Standard coagulation screens (PT, 

aPTT, INR) and platelet counts are typically normal, 

as the bleeding tendency is primarily due to vascular 

fragility and defective platelet aggregation within 

fragile vessel walls, not a deficiency of clotting 

factors [21]. However, laboratory professionals may 

encounter abnormal bleeding times or platelet 

function analyzer (PFA-100) closure times in some 

patients, reflecting this vascular/platelet interaction 

defect. Understanding this pathophysiology 

prevents unnecessary and extensive hematologic 

workups for "unexplained bleeding." Conversely, 

laboratory results are vital for monitoring iatrogenic 

situations; for example, a patient with vEDS on 

prophylactic celiprolol does not require coagulation 

monitoring, but a patient on anticoagulation for a 

separate condition requires extremely careful 

monitoring. 

Chemistry Profiles and Organ System 

Monitoring 

Serum chemistry tests play a key role in monitoring 

the systemic complications of EDS. Renal function 

tests (BUN, creatinine) are important, as some 

patients may have inherent renal parenchymal issues 

or develop renal complications from chronic NSAID 

use or recurrent hypovolemia from dysautonomia. 

Liver function tests may be indicated for patients on 

certain medications like methotrexate (used rarely 

for comorbid conditions) or valproate. Magnesium 

and other electrolyte levels can be aberrant in 

patients with severe gastrointestinal dysmotility and 

malabsorption. For patients with suspected or 

confirmed vascular involvement, laboratory 

monitoring is less about the EDS itself and more 

about managing associated risks or treatments. 

Specimen Collection: A Technical Imperative 

Phlebotomy in an EDS patient is a specialized skill. 

The combination of fragile veins, loose skin, and 

often poor proprioception can make venipuncture 

difficult. Veins may collapse easily, bruise 

extensively, or "roll" away from the needle. 

Laboratory phlebotomists must be trained to use 

techniques that minimize trauma: selecting the 

smallest gauge needle appropriate for the test (e.g., 

a 23-gauge butterfly needle), applying a tourniquet 

lightly and for the shortest time possible, using 

careful anchoring techniques, and applying firm, 

prolonged pressure (for 5-10 minutes) post-

venipuncture [22]. Failure to do so can result in 

large, painful hematomas that may take weeks to 

resolve and damage future access sites. Clear 

communication with the patient about their "good 

veins" and previous experiences is essential. For 

patients with severe access issues, collaboration 

with the clinical team to prioritize tests and 

minimize blood draws is a valuable service. 

Urinalysis and Other Specimens 

Routine urinalysis may reveal microscopic 

hematuria in some patients, possibly related to renal 

parenchymal fragility. For patients undergoing 

wound care, cultures of non-healing wounds are 

crucial, as the poor-quality granulation tissue is 

more susceptible to infection. Laboratory personnel 
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processing tissue biopsies, such as skin biopsies for 

histological examination (which may show specific 

collagen abnormalities in cEDS), should handle 

them with the understanding that the tissue may be 

more delicate. The entire laboratory medicine team, 

from phlebotomist to pathologist, benefits from an 

awareness of EDS to ensure accurate diagnosis, 

effective monitoring, and, above all, the 

minimization of harm during the diagnostic process. 

Emergency Medical Care: Recognition and 

Stabilization 

The emergency department (ED) is a high-stakes 

environment for the EDS patient, where rapid 

recognition of the syndrome and its potential acute 

complications is critical to preventing mortality and 

morbidity. Emergency physicians, nurses, and 

paramedics must be equipped to manage both 

trauma and medical emergencies with an EDS-

specific lens. 

High-Risk Presentations: The Vascular EDS 

Imperative 

The most critical presentations involve patients with 

known or suspected vascular EDS (vEDS). Any 

complaint of acute, severe, or tearing pain must be 

treated with extreme suspicion. Classic emergencies 

include spontaneous arterial dissections (carotid, 

vertebral, renal, splanchnic), ruptures (often of 

medium-sized arteries like the splenic or renal), and 

hollow organ perforation (colon, uterus) [23]. A 

young patient presenting with an acute abdomen or 

neurologic deficit without clear trauma should 

trigger consideration of vEDS. The onset can be 

insidious, and pain may be the only symptom 

preceding catastrophic rupture. Immediate 

management involves gentle resuscitation with 

small-bore IV access, strict blood pressure control 

(often with IV beta-blockers like labetalol or 

esmolol), and urgent imaging (discussed in the 

Radiology section). Crucially, invasive procedures 

like central line placement, arterial punctures, or 

even nasogastric tube insertion carry a dramatically 

increased risk of perforation or hemorrhage and 

should be avoided unless absolutely lifesaving. 

Trauma Assessment in All EDS Types 

For any EDS patient presenting with trauma, 

standard Advanced Trauma Life Support (ATLS) 

protocols are followed, but with heightened 

awareness of tissue fragility. The force required to 

cause significant internal injury may be much less 

than in the general population. A seemingly minor 

fall can result in a serious joint dislocation, 

ligamentous tear, or even internal bleeding from 

fragile vasculature [24]. Cervical spine 

immobilization must be performed with care to 

avoid hyperextending an already unstable neck. 

Joint dislocations should be reduced gently and 

promptly, as the surrounding tissues offer little 

inherent stability. Wound care involves minimal use 

of adhesive closures; suturing should be done with 

wide stitches and minimal tension, and staples are 

generally contraindicated due to the risk of tearing 

the skin. 

Management of Joint Dislocations and Acute 

Pain 

Recurrent joint dislocations are a common reason 

for ED visits in hEDS and cEDS. Reduction is often 

easily achieved by the patient themselves or with 

minimal assistance, but the ED visit may be for pain 

control or for dislocations of larger joints like the 

shoulder, hip, or patella. Reduction should be 

performed as atraumatically as possible, often 

without the need for heavy sedation, but with 

adequate analgesia. Post-reduction, immobilization 

is challenging because standard splints or slings can 

cause pressure injuries on fragile skin and do not 

provide adequate stability. Collaboration with 

orthopedics or a physiatrist for tailored bracing 

recommendations is ideal. Pain management should 

avoid high-dose opioids when possible, utilizing 

multimodal approaches including IV NSAIDs (if not 

contraindicated), low-dose ketamine, or regional 

nerve blocks administered by a skilled practitioner. 

Dysautonomic Crises 

Patients may present with acute exacerbations of 

dysautonomia—severe presyncope or syncope, 

profound tachycardia, nausea, and shaking. It is vital 

to distinguish this from other causes of syncope 

(e.g., arrhythmia, pulmonary embolism). A thorough 

history often reveals pre-existing POTS diagnosis 

and typical triggers (dehydration, infection, stress). 

Management is primarily supportive: supine 

positioning with legs elevated, IV fluid resuscitation 

with isotonic saline, and careful monitoring [25]. 

Medications to acutely lower heart rate (e.g., IV 

beta-blockers) must be used with extreme caution as 

they can exacerbate hypotension. The ED provides 

an opportunity to correct volume depletion and 

educate the patient on preventing future crises. 

Communication and Care Transition 

One of the most important roles of the ED team is 

communication. Documenting the EDS diagnosis 

prominently in the chart and verbally handoffing to 
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receiving teams (e.g., radiology, surgery, inpatient 

unit) is non-negotiable. The ED should have 

protocols or quick-reference guides for EDS 

precautions. Discharge instructions must be 

detailed, including specific warning signs for 

complications related to any injuries sustained (e.g., 

signs of compartment syndrome after a fracture, 

signs of arterial injury). Ensuring the patient has 

prompt follow-up with their primary EDS 

management team is a key part of emergency care, 

bridging the gap between acute stabilization and 

long-term management. 

Radiological Imaging: Techniques and 

Interpretation 

Radiology is indispensable in the diagnosis and 

monitoring of EDS complications, but the imaging 

approach must be tailored to mitigate risks and 

accurately interpret findings that may differ from the 

general population. 

Vascular Imaging in vEDS: Minimizing Invasive 

Risks 

For suspected vascular complications in vEDS, 

choosing the correct imaging modality is a life-or-

death decision. Invasive catheter-based angiography 

carries a significant risk of arterial dissection or 

puncture-site complications and is generally 

contraindicated unless an endovascular therapeutic 

intervention is immediately planned. The first-line, 

non-invasive modality of choice is computed 

tomography angiography (CTA) [26]. It provides 

rapid, high-resolution images of the entire arterial 

tree. However, the radiologist and technologist must 

be aware of the need for meticulous IV access 

(smallest gauge possible, careful insertion) and may 

consider using a lower kVp technique to reduce 

radiation dose, as these patients may require 

repeated studies over a lifetime. Magnetic resonance 

angiography (MRA) is an excellent alternative 

without ionizing radiation, though it is less readily 

available in emergencies. Ultrasound can be used for 

initial screening or monitoring of known aneurysms 

but is operator-dependent and may not visualize 

deeper vessels well. 

Musculoskeletal Imaging Findings 

Conventional radiographs (X-rays) remain the first 

step for acute joint injuries, showing dislocations, 

subluxations, or fractures. However, radiologists 

should be aware of common incidental findings in 

EDS: pes planus (flat feet), scoliosis, and signs of 

early degenerative joint disease in young patients. 

For chronic joint pain and instability, magnetic 

resonance imaging (MRI) is superior for evaluating 

soft tissues. Common findings include joint 

effusions, ligamentous laxity and thinning, labral 

tears in shoulders and hips, and meniscal tears in 

knees that may be degenerative rather than traumatic 

in origin [27]. Ultrasound is gaining popularity for 

dynamic assessment of tendons and ligaments and 

for guiding corticosteroid injections (which are used 

with extreme caution in EDS due to potential tissue 

weakening). 

Spinal Imaging and Instability 

Craniocervical and spinal instability are serious 

concerns. Upright, dynamic (flexion-extension) X-

rays of the cervical spine may demonstrate excessive 

translational or angular motion, such as atlantoaxial 

instability or basilar invagination. Radiologists must 

have a low threshold for recommending these 

studies in EDS patients with chronic neck pain, 

headaches, or neurological symptoms. MRI of the 

spine is crucial for evaluating associated neural 

compression, Chiari malformation type I (a common 

comorbidity where cerebellar tonsils herniate 

through the foramen magnum), and tethered cord 

syndrome [28]. The imaging report should 

specifically comment on ligamentous integrity and 

measurements of craniocervical parameters. 

Considerations for Gastrointestinal and Organ 

Perforation 

In cases of suspected hollow organ perforation (a 

vEDS emergency), CT of the abdomen and pelvis 

with oral and IV contrast is the modality of choice. 

Findings may include free air, extraluminal contrast, 

or a contained perforation. For routine evaluation of 

chronic gastrointestinal dysmotility, fluoroscopic 

studies like gastric emptying scans or small bowel 

follow-through may be used, but the radiologist 

should be aware that the findings (e.g., delayed 

transit) are part of a systemic dysautonomia. 

Patient Safety and Comfort During Imaging 

Radiologic technologists play a vital hands-on role. 

Positioning a hypermobile patient for scans requires 

extra care to avoid forcing joints into painful or 

unstable positions. For longer studies like MRI, 

ample padding and support under joints are 

necessary for comfort and to prevent subluxation 

during the procedure. Communication is key; the 

patient can often advise on how to position a 

problematic joint safely. The use of adhesive 

monitoring leads should be minimized, and if 

needed, non-irritating alternatives should be sought. 

The entire radiology team’s awareness transforms 
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the imaging suite from a potential source of injury to 

a safe, diagnostic environment. 

Medical Coding and Healthcare Administration 

Accurate medical coding is the linchpin that 

connects clinical care with appropriate 

reimbursement, epidemiologic data collection, and 

resource allocation. For a complex, multisystemic 

condition like EDS, coding presents unique 

challenges that require specialized knowledge from 

medical coders and healthcare administrators. 

Coding the Diagnosis: Specificity is Paramount 

The International Classification of Diseases, Tenth 

Revision, Clinical Modification (ICD-10-CM) 

provides codes for EDS, but the level of specificity 

is crucial. The general, unspecific code is Q79.6 

(Ehlers-Danlos syndrome). However, more specific 

codes exist for certain types, such as Q79.61 (Ehlers-

Danlos syndrome, vascular type) and Q79.62 

(Ehlers-Danlos syndrome, hypermobility type) [29]. 

Using the most specific code supported by the 

medical documentation is essential. A diagnosis of 

"vascular EDS confirmed by genetic testing" must 

be coded as Q79.61, not the generic Q79.6. This 

specificity has direct implications: it alerts payers to 

the high-risk nature of the patient, influences risk-

adjustment models, and ensures data accuracy for 

research. Coders must be trained to look for and 

extract this specific information from genetic test 

reports and clinical notes. 

Coding for Multisystemic Manifestations and 

Comorbidities 

A patient with EDS will rarely have only one 

diagnosis code. Accurate coding requires capturing 

all relevant manifestations and comorbidities to 

paint a complete picture of the patient’s health status 

and justify the medical necessity of services 

rendered. This includes codes for chronic pain 

syndromes (e.g., G89.29, Other chronic pain), joint 

instability (e.g., M24.20-M24.29, Disorder of 

ligament), POTS (I49.8, Other specified cardiac 

dysrhythmias), gastroparesis (K31.84), migraine 

(G43.), anxiety disorders (F41.), and more [30]. The 

linkage between these conditions and the underlying 

EDS should be clear in the provider’s 

documentation. This comprehensive coding is vital 

for demonstrating the complexity of care required, 

which supports billing for longer office visits, 

complex care management, and interdisciplinary 

coordination. 

Procedure Coding with Modifiers and 

Complications 

Procedure coding must also reflect the increased 

complexity and risk. For example, a simple suture of 

a facial laceration (CPT 12011) in an EDS patient 

may require significantly more time and meticulous 

technique due to tissue fragility. If the provider 

documents the increased complexity, an appropriate 

modifier (e.g., -22, Increased Procedural Services) 

may be appended to the procedure code to justify 

higher reimbursement [31]. Furthermore, if a 

procedure leads to a complication directly related to 

EDS—such as wound dehiscence requiring a return 

to the operating room—this complication must be 

accurately coded. This not only ensures proper 

payment for the additional work but also contributes 

to valuable data on procedural outcomes in this 

population. 

Documentation Requirements for Medical 

Necessity 

The burden of proof for medical necessity lies with 

the clinical documentation. Providers must 

explicitly link their diagnostic and therapeutic 

decisions to the patient’s EDS. For instance, an order 

for frequent physical therapy should note "to 

improve joint stabilization and proprioception in 

patient with hypermobile EDS." A prescription for 

compression garments should be justified by 

"management of orthostatic intolerance due to 

POTS in EDS." This clear linkage is what coders use 

to select diagnosis codes that support the billed 

services. Without it, claims may be denied as not 

medically necessary, creating financial strain for 

both providers and patients. 

Reimbursement Challenges and Advocacy 

Healthcare administrators and billing specialists 

often face challenges with reimbursement for EDS 

care. Some services crucial for management, such as 

extensive patient education, care coordination 

between multiple specialists, or certain durable 

medical equipment, may not be covered adequately 

by traditional fee-for-service models. Understanding 

and utilizing codes for Chronic Care Management 

(CCM) or Transitional Care Management (TCM) 

can be appropriate for these patients [32]. 

Administrators may need to engage in prior 

authorization and appeals processes, using detailed 

clinical documentation and peer-reviewed literature 

to argue for the necessity of treatments. 

Furthermore, accurate coding at a population level 

helps health systems and insurers understand the 
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true cost and resource utilization of caring for EDS 

patients, which can drive the development of more 

appropriate bundled payment or capitated care 

models for complex chronic conditions. 

Conclusion:  

Ehlers-Danlos Syndrome stands as a profound 

testament to the interconnectedness of the human 

body and the corresponding need for 

interconnectedness in its medical management. As 

this comprehensive exploration has detailed, the 

defective collagen thread weaves through every 

system, presenting distinct and often amplified 

challenges in each healthcare discipline. From the 

dental chair where fragile gums demand gentleness, 

to the pharmacy where medication regimens require 

meticulous balancing; from the nursing station 

where iatrogenic risks must be constantly mitigated, 

to the laboratory where veins demand expert 

phlebotomy; from the high-stakes environment of 

the emergency room where vascular catastrophe 

must be swiftly recognized, to the radiology suite 

where imaging protocols must be tailored for safety; 

and finally, to the administrative realm where 

accurate coding translates clinical complexity into 

actionable data—every touchpoint requires 

specialized knowledge. 

The management of EDS cannot be siloed. Optimal 

patient outcomes hinge on seamless communication 

and collaboration across this entire spectrum of care. 

The dentist must communicate with the cardiologist 

about bleeding risks, the emergency physician must 

have immediate access to the genetic diagnosis of 

vEDS, the nurse must inform the radiologist about 

joint instability before positioning, and the coder 

must accurately reflect all this complexity in the 

medical record. This necessitates systemic changes: 

the development of institutional protocols for EDS 

care, the creation of quick-reference guides for 

frontline staff, and the incorporation of EDS 

education into the core curricula of all healthcare 

professions. 

Ultimately, advancing care for individuals with EDS 

requires a dual commitment: ongoing research to 

elucidate the remaining mysteries, particularly of 

hypermobile EDS, and to develop targeted 

therapies; and a relentless focus on education to 

disseminate existing knowledge to every clinician 

and allied health professional who may encounter 

this patient population. By embracing an integrated, 

informed, and compassionate approach, the 

healthcare community can transform the journey of 

a patient with EDS from one of fear, frustration, and 

frequent harm to one of supported, safe, and 

effective management, allowing individuals to 

achieve their highest possible quality of life. 
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