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	  Abstract

												
												Background: Acute wound healing with comorbidities, such as a varicose vein, may be impaired and result in prolonged healing and unsightly scar if comorbidity identification and management are not done properly. We aimed to present the alternative comorbidity diagnosis and treatment for better outcome in rural setting.
												

												
												Case description: A 59-year-old woman was admitted to the ED with an open wound on the dorsolateral side of her left foot with comorbidity of uncontrolled hypertension and varicose vein. After wound closure with simple suture, the Perthes and Brodie-Trendelenburg tests were done which indicated insufficiency of perforator vein grade C3. Elastic bandage and physical activity restriction along with routine wound care and hypertension treatment were administrated with attention on wound exudate and pain level. On the 14th day, a day after the patient had prolonged standing, the wound was heavily macerated; it resolved to secondary healing and achieved full closure on the 53rd day with normal physiologic function and esthetically acceptable scar.
												

												
												Conclusion: The challenges we encountered in this case consisted of the limitation in diagnostic modality, the patient's non-adherence to the treatment protocol, and the lack of wound dressing choice due to limitations in the rural setting. The combination of excellent wound care, comorbidity management supported by appropriate diagnostic and treatment modality, and patient's adherence to treatment protocol are crucial for functional and esthetic wound healing. Despite challenges in a rural setting, achieving optimal wound healing may still be possible by utilizing alternative diagnostic and treatment choices, together with effective education.
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Introduction


Acute open wound is the third most common injury of emergency department (ED) visits in Indonesia, constituting 23.2% of all types of injury [1]. Most acute wounds would heal without any difficulty regardless of the cause, but in the presence of local or systemic factors which can hinder wound healing, an acute wound may become chronic. The progression to a chronic wound can be prevented by identification and management of those factors along with appropriate wound management [2]. Failure to identify these problems would prolong the healing process and increase emotional and financial burden for patients, patient's families, and the society [3].



Varicose vein is part of the chronic venous disease spectrum, and it affects approximately 10% to 30% of the general population, with higher prevalence in women [4]. Risk factors for varicose vein can be hormonal, lifestyle, inherited, and acquired; some of those are female sex, prolonged standing, obesity, family history, age, and pregnancy [5]. The pathophysiology of varicose vein involves venous hypertension, venous valvular incompetence, changes in the vein wall structure, and alterations in shear stress [6]. The degree of varicose vein is categorized using Clinical, Etiology, Anatomy, and Pathophysiology (CEAP) classification, with higher CEAP class indicates more advanced chronic venous disease [7]. The signs and symptoms of varicose veins vary depending on the severity; the patient may feel from asymptomatic to slight discomfort and finally leg heaviness and cramping, and the skin of the affected leg can appear as dry irritated skin in the early stage, to hyperpigmentation, edema, lipodermatosclerosis, and ultimately ulceration [5,8]. These changes in skin condition may impair wound healing which leads to the progression of the acute wound into a chronic one.



Given the risk of wound healing impairment by varicose vein, the identification and management of varicose vein as a comorbidity in acute wound patients are mandatory, but these are challenging to conduct in a rural setting with limited diagnostic and treatment modality. We aimed to present and discuss the management of a case with such limitation as a reference for any ED physicians who face similar challenges in their patients.


Case Description


A 59-year-old woman was admitted to the ED with an open wound on the dorsolateral side of her left foot (Figure 1), with uncontrolled hypertension and a varicose vein on the affected leg (Figure 2). The clean, 3.5 cm-long, subcutaneous-depth wound was sutured, and dressed with paraffin gauze and few layers of sterile gauze, secured with transparent dressing. The Perthes and Brodie-Trendelenburg tests done to confirm the diagnosis of varicose vein suggested insufficiency of perforator vein grade C3 according to the CEAP classification system. An elastic bandage was bound around the leg at the height of the wound and leg elevation while resting and sleeping was advised. Routine wound cares in an outpatient setting every two to three days, along with the treatment for grade 1 hypertension and varicose vein with measurement of the exudate level and pain level were performed (Figure 3).




	
		
		Figure 1: The appearance of the open wound on the dorsolateral side of the left foot. 
			View Figure 1
		
	




         


	
		
		Figure 2: The appearance of varicose vein, more prominent on the left leg. 
			View Figure 2
		
	




   


	
		
		Figure 3: The mean value of exudate and pain level of each week until complete wound healing. 
			View Figure 3
		
	






On the 14th day, the dressing was saturated along the heavily macerated wound, increased pain level, and edema of the affected leg. The patient admitted standing for four hours straight the day before. All sutures were removed and slough was debrided; the patient was advised to restrict overusing the affected leg, elevate it while resting, and dressing change frequency was increased to daily. Improvements were apparent from the decrease of exudate, decrease of wound size and depth, pain reduction and the absence of infection. Complete wound closure was finally achieved on the 53rd day (8th week) with normal physiologic function and esthetically acceptable scar (Figure 4).





	
		
		Figure 4: The appearance of the completely healed wound on the 53rd day (8th week). 
			View Figure 4
		
	





Conclusions


The identification and management of varicose vein as the comorbidity were conducted early since the patient was treated in the ED for her acute wound. After wound management and closure, further history taking, clinical examination, and documentation were done based on early suspicion of the presence of vascular disorder comorbidity i.e., varicose vein which could defer wound healing. There was no available guideline yet about acute wound management with varicose vein as comorbidity, hence the treatment given was based on consultation with the attending surgeon.



The first challenge was the limitation in diagnostic modality. To confirm the diagnosis of varicose vein and identify the underlying cause, Duplex ultrasound is considered as the gold standard [5,8-12] but because it was not available in our facility, the Brodie-Trendelenburg test and the Perthes test were done instead. The Brodie-Trendelenburg test can help to detect venous incompetence and distinguish between superficial venous and deep venous insufficiency [5,10]. This test can be performed by a general practitioner (GP) in an ED setting with 91% sensitivity for the identification of superficial and perforator reflux (91%), but only 15% specificity [11]. The Perthes test is used for differentiating between deep venous insufficiency and obstruction, and is feasible for ED setting and GP [5,10] but is also poorly specific (20%) regardless of its high sensitivity (97%) [11]. A study found Duplex ultrasound to be 82.93% sensitive and 97.56% specific in the evaluation of perforator competency [13], hence it is a better choice of diagnostic tool, but we suggest that in the absence of Duplex ultrasound, Brodie-Trendelenburg test and Perthes test can be beneficial for early detection and management of varicose vein due to their high sensitivity.



The second challenge was the patient's non-adherence to the treatment protocol. Even though problematic wound healing was expected due to the patient's comorbidity, the patient's non-adherence to the medical advice might have contributed to prolonged healing. Despite wound maceration on the 10th day, all sutures were intact and the wound might still have the chance to heal in the acute wound healing timeframe. However, on the 14th day, a day following the day patient stood for four hours straight, the wound and varicose vein condition worsened, which ended with the wound had to resolve by secondary intention and undergo prolonged healing. Recent studies suggested the association between prolonged standing and development of varicose vein [14,15], and the suggested hypothesis regarding this phenomenon was the increase of intravascular hydrostatic pressure in an upright position causing the impeded blood flow and consecutive stasis in veins of the lower extremities. Because stasis in the venous system is a key mechanism in venous vascular disease, therefore prolonged standing may lead to venous vascular disease [15]. In our case, the prolonged standing might reasonably worsen the existing varicose vein in the form of leg edema and increasing pain level. The fluid accumulation due to edema might contribute to more wound exudate and maceration which impeded the wound healing process. Increasing the patient's adherence to treatment protocol resulted in improvement of the wound and varicose vein condition and eventually wound closure, which further supported the importance of patient's adherence for optimal treatment outcome.



The third challenge encountered was the lack of wound dressing choice due to limitations in rural setting. As the wound passed its normal timeframe of wound healing (10 to 14 days according to The American Academy of Family Physician guideline) [16], re-evaluation and adjustment of wound dressing were supposed to be conducted. As the wound, in this case, was highly exudative and macerated, dressings with powerful absorptive capacities which also reduce maceration of surrounding skin (such as alginates, hydrofibers, foams, and polymeric membrane dressings) would be appropriate [17]. Unfortunately, the available dressing in our facility was limited to paraffin gauze and additional cost for wound dressing would be burdensome for the patient. Therefore, the adjustment possible was only by increasing the frequency of dressing change to manage wound exudate and reduce maceration. This absence of proper wound dressing might contribute to slow healing of this wound.



Wound healing in a patient with comorbidity depends heavily on comorbidity management along with appropriate wound care. The importance of comorbidity management cannot be ruled out, as excellent wound care alone would not be sufficient for optimal wound healing in these patients. In the rural setting, limitation in wound dressing choice and comorbidity diagnosis and treatment modality, worsened by the patient's incompliance in many cases, are what many physicians find challenging in handling such cases. Nevertheless, optimal wound healing may still be achieved by utilizing alternative diagnostic and treatment choices, together with effective patient's education, with the intention to achieve optimal wound healing, both functionally and esthetically. Wound management in a patient with comorbidity should therefore, involve the combination of excellent wound care, comorbidity management supported by appropriate diagnostic and treatment modality, and patient's adherence to treatment protocol.
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