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INTRODUCTION: Management of pain in patients with chronic wounds can be difficult and frustrating.  The patient in reality has two problems: a chronic wound that does not heal, and exquisite pain at the site.  Successful topical treatment or surgical reconstruction often resolves both problems.  However, the site of the wound may continue to be painful despite anatomic healing, and this scenario is particularly prevalent in patients with underlying pathology such as sickle cell disease and rheumatologic disorders (1,2).  In fact, despite current treatment modalities including narcotic and non-narcotic analgesia, physical therapy, nerve blocks, and psychotherapy, these patients can still progress to develop debilitating chronic pain (3).  

Peripheral nerve surgery has been used to address numerous clinical problems where chronic pain at a specific site becomes intractable and debilitating (4,5).  The underlying premise is that a sensory nerve persistently signals pain at an anatomic site that has otherwise healed.  The surgical strategy involves identification of the offending sensory nerve, proximal transection, and implantation of the proximal stump into a sensory-silent environment such as a skeletal muscle bed.  We attempted to surgically treat such patients after they had exhausted all other therapeutic options for debilitating, intractable pain.  Following surgical exploration and resection of the offending peripheral sensory nerve performed by the senior author the patients uniformly noted lasting pain relief with minimal adverse effects (mainly numbness distal to the distribution of the nerve).  In an effort to assist other patients with similar clinical situations resulting in debilitating pain, we disseminate our findings and propose a theory for its pathogenesis.

METHOD: Patients were referred to the Peripheral Nerve Institute at Georgetown University Hospital between 2003 and 2006 for intractable pain at the site of a chronic wound.  All patients received comprehensive examinations; those whose clinical findings suggested that peripheral nerve surgery might aid them were offered surgical therapy.  The patients that were deemed appropriate surgical candidates had pain despite optimal wound care provided at our specialized wound center.  The pain that lasted for several months was refractory to medical therapy or any applied wound therapy. Patients described the pain as sufficiently disabling as to impair quality of life.  Following examination, some patients underwent diagnostic studies to confirm local disease eradication where appropriate, and laboratory tests were used to assess for undiagnosed aggravating conditions such as hypothyroidism and uncontrolled hyperglycemia.   Factors that would preclude peripheral nerve surgical intervention included suspicion of underlying malignancy, uncontrolled diabetes mellitus, untreated metabolic disorder, cachexia, or unresolved local infection.  
Each patient’s pain was objectively assessed in a serial fashion using a ten-point pain scale.  Since all of the patients had wounds involving the pelvis or lower extremity, ability or improvement in ambulation was ascertained, and quality of life was queried as to the patients’ subjective determination with rating options of “poor”, “fair”, “good”, or “excellent”. On exam, attempt was made to elicit a Tinel’s sign, whereby a discrete point of tenderness could be palpated, that would radiate pain distally in the distribution of a peripheral nerve.   In some patients, diagnostic nerve blocks were performed to confirm clinical suspicion. Following proper pre-operative identification and confirmation of the nerve responsible for chronic pain, the patient was offered surgical intervention.  During surgery, the involved peripheral nerve was dissected proximal to the wound and resected. Proper implantation techniques were used in order to prevent neuroma occurrence.  
RESULTS: Five female and two male patients with an average age of 47 years (range 17-82 years) were evaluated at the Peripheral Nerve Institute at Georgetown University Hospital between 2003 and 2006 for painful chronic wounds.  The table below summarizes patient characteristics and their wounds.
	Age/Sex
	Etiology of wound
	Site
	Comorbidities
	Follow-up

	61/F
	Radiation
	Hip
	Previous sarcoma
	30 months

	17/M
	Sarcoma
	Foot
	None
	38 months

	80/F
	Diabetic infection
	Calf
	Diabeties, osteoarthritis
	42 months

	82/F
	Radiation
	Groin
	Previous cervical cancer
	34 months

	19/M
	Post-op wound infection
	Groin
	None
	33 months

	44/F
	Sickle cell disease
	Ankle
	Sickle cell disease, lupus

nephritis, chronic steroid use
	12 months

	29/M
	Sickle cell disease
	Ankle
	Sickle cell disease
	20 months


Three patients had chronic wounds associated with previous malignancy; two of these patients underwent local radiotherapy that likely contributed to the wound.  Two patients had non-healing wounds in the setting of sickle-cell anemia; one of these two patients also had lupus.  Another patient had diabetic wounds.  The final patient had a groin soft tissue infection that was unsuccessfully treated with local flap coverage; the resultant non-healing wound had a draining sinus and was associated with intractable local pain.  An eight patient was also referred during this time period for similar complaints; however, this patient developed worsening progression of a second, ipsilateral leg wound that led to amputation.  Therefore, since the site of treatment had been amputated, this patient was not included in the analysis.  Of note, previous to his amputation, the patient was free of pain at the involved wound.

On initial examination all patients suffered from significant pain and were found to have a Tinel’s sign at the site of the wound.  During surgical exposure, most patients had a single offending peripheral nerve; two of the patients had two involved nerves. Involved nerves included the ilioinguinal, lateral femoral cutaneous, sural, saphenous, superficial peroneal, deep peroneal, and genitofemoral nerves.  

All patients were evaluated for pain as well as for ambulation status.  The preoperative pain level was severe and disabling for all patients; pre-operatively the pain level was an average of 7.72 (standard deviation 0.76).  Patients uniformly reported significantly decreased pain by the time of their first post-operative visit between one to two weeks after surgery, and this pain relief was found to be durable.  By the time of their final follow-up visit, the average pain level was 1.14 (standard deviation 0.38); the drop in pain level is significant (p<0.001).  The table below lists individual patient pre- and post-operative pain scores, subjective evaluation of post-operative quality of life, and complications. 
	Wound Site
	Pre-op 

Pain
	Post-op 

Pain
	Post-op QOL?
	Complications

	Hip
	8
	1
	Excellent
	No

	Foot
	7
	1
	Excellent
	No

	Calf
	7
	1
	Good
	Yes—cellulites

	Groin
	8
	2
	Excellent
	No

	Groin
	7
	1
	Excellent
	No

	Ankle
	8
	1
	Excellent
	No

	Ankle
	9
	1
	Excellent
	No


Before surgery, all patients had some degree of difficulty ambulating due to wound pain, which was on the pelvis or lower extremity.  Following surgery and recuperation, patient ambulatory status was reassessed at follow-up visits.  Of the seven patients, six had recovered unencumbered ambulatory status; one patient was able to walk but with some residual difficulty that was due to local tissue damage but not due to pain at the site.  At the final visit, all patients were also queried as to whether their quality of life was affected by this surgical intervention, and all patients reported “good” or “excellent” improvement in quality of life.  In summary, following peripheral nerve surgery to address the patients’ chronic painful wounds, patients reported significant pain reduction, improvement in ambulatory status, and good to excellent quality of life.
DISCUSSION: The painful wound can be a complex clinical problem. In many instances, the painful wound is actually a culmination of two pathophysiologic events: a non-healing wound plus local peripheral nerve damage.  The non-healing wound often has characteristic etiologies including diabetes mellitus, ischemia, and vasculitic disease.  The peripheral nerve damage, in contrast, can be due to local development of scar tissue that engulfs the local peripheral nerve and causes aberrant sensory firing. Similarly, a sensory nerve passing just beneath or adjacent to an open wound can be stimulated by wound inflammation or treatment applications, causing significant pain.  This effect on adjacent or underlying sensory nerves can contribute to wound-related pain and disability, and deserves attention as the culprit for wound pain in addition to more classic causes such as infection, scar contracture, and wound injury (6).  It can not be emphasized that the pain component of painful wounds can significantly limit patient functional activity, and can serve as a greater source of morbidity that the non-healing wound itself (7).  Patients who fail medical therapy need to be reexamined and imaged where appropriate, to evaluate for undiagnosed pathology including a bone or soft tissue infection or latent malignancy.  Those patients with intractable chronic wound pain that persists despite conservative or surgical care that can not otherwise be explained should be considered for referral to a peripheral nerve surgeon for evaluation and possible nerve excision.  

CONCLUSION: In patients with painful wounds, and especially among those whose pain persists despite eventual wound healing, the etiology might involve direct sensory nerve damage.   Without addressing the peripheral nerve component of the patient’s complaints, the pain might persist even despite adequate wound healing.  In appropriately selected cases that have failed medical therapy, direct surgical attention to the involved peripheral nerve is the fundamental solution to this clinical problem, and gives the patient effective, durable pain relief.
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