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Abstract

In addition to its own inherent morbidity, the pain associated with chronic wounds presents a primary obstacle to healing. To initiate safe
and effective therapy, we used a multidisciplinary approach that required the wound-healing clinician and pain-management practitioner to
\'-'Oflf together to diagnose and treat the pain associated with these wounds. This approach emphasizes wound pathophysiology, which
faFllllalCS treatment modalities that focus on the cause of the pain as well as more efficient analgesia. All wound patients were approached
with the assurance that they should not experience pain. The most important part of pain control is objective assessment and assuring patients

that their pain will be resolved. Differential diagnosis is critical (eg, wound pain associated with infection, necrosis, spinal cord injury,
neuropathy). We determined that 1o resolve pain, the following 4 goals must be achieved: (1) removal of all nonviable, locally infected tissue
and elimination of all cellulitis; (2) determination of wound pathogenesis; (3) availability of both local and systemic analgesia; and
(4_) assessment of objective improvement through the periodic use of an analgesic scale. By following this protocol, the wound-healing
clinician can expect decreased length of hospital stay and resolution of pain in nearly all patients with wounds. © 2004 Excerpta Medica,

Inc. All rights reserved.

Our integrated team approach to treatment of wound pain
involves specialists from both the wound-healing and pain-
management teams. This approach allows for a comprehen-
sive evaluation and strategy in managing the patient’s pain-
ful wound. Based on this approach, guidelines derived from
the 10 most common causes of chronic wounds were estab-
lished for treating pain [ 1) (Table 1). Ischemia, tissue dam-
age, and neuropathy represent the 3 broad etiologies of the
pain in patients with chronic wounds. For each of these
etiologies, we constructed a general pain management pro-
posal based on correcting pathologic causes of the chronic
wound. Case histories, representative of our experience in
thousands of cases of wound and pain management, illus-
trate our basic pain treatment strategies for chronic wounds
resulting from ischemia, tissue damage, and neuropathy.
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Our multidisciplinary approach alleviated pain for almost
all the patients treated by our team.

Ischemic wound pain management
Case history

An 86-year-old woman with a 20-year history of arterial
insufficiency experienced sharp pain in the posterior aspect
of her left lower extremity, associated with blanching ery-
thematous lesions over her toes. The pain worsened with
walking and subsided with rest. She had a left lower-ex-
tremity revascularization procedure 10 years before the cur-
rent presentation. She was under the care of the vascular
surgeon on the wound team, who assessed that she was not
a candidate for angioplasty or further bypass. The patient
rated her pain as 10/10, on a scale where 10 was the worst
pain she could imagine. The pain disrupted her sleep, and
she took ibuprofen to no avail.

The patient was started on tramadol, and 10-mg nortrip-
tyline was prescribed at bedtime for sleep and analgesia. A
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Tabie | tained by correcting the underlying physiologic causes of

Causes of pain in the 10 most common chronic wound etiology ischemic pain.

Chronic Wound Etiology Cause Oral analgesics (eg, nortriptyline and tramadol) also
) in our e primary

Arterial insufficiency [schemia ?N(‘:re ,used case S?udy.to .supple.ment_ th P any

Sickle cell disease tschemia injection treatment. Nortriptyline is a tricyclic antidepres-

Venous stasis disease Tissue damage

Infection Tissue damage
Pressure Tissue damage
Obesity Tissue damage
Steroids Tissue damage
Chemotherapy Tissue damage
Radiation Tissue damage

Diabetes melilits Neuropathy/ischemia

series of left lumbar sympathetic nerve blocks was per-
formed to provide analgesia and increased blood flow to the
lower extremity.

Case discussion

Ischemic wounds are mainly caused by arterial insuffi-
ciency secondary to vaso-occlusive disease (eg, arterioscle-
rosis) or vasospastic disease (eg, Raynaud phenomenon).
Pain management of these wounds focuses on treating the
underlying ischemia to relieve the pain.

Sympathetic nerve blocks are relatively noninvasive mo-
dalities for increasing regional blcod flow to an area of
ischemia. Sympathetic nerve inhibition produces smooth
muscle dilation of the arterioles and venules, decreases
peripheral resistance, increases capillary flow, and, second-
arily, increases skin capillary oxygen tension and saturation.
This effect of a “nonoperative microvascular bypass” pro-
vides a collateral blood flow to areas not amenable to
surgical bypass procedures. Sympathetic blockade can be
performed at several anatomical levels. Epidural anesthesia
by way of percutaneous catheters, with diluted concentra-
tions of local anesthesia, provides differential sympathetic
blockade while maintaining motor function. Tunneling of
the catheter allows long-term usage or home use.

A more regional sympathetic block would theoretically
decrease the chance of the “steal phenomenon,” which
shunts blood away from ischemic areas. A lumbar sympa-
thetic percutaneous block, on an ambulatory basis under
local anesthesia with fluoroscopic guidance, is used fre-
quently for lower-extremity ischemia. This block reduces
motor dysfunction, hypotension, and vascular “steal.” For
longer-lasting results, neurolytic agents {2] or radiofre-
quency lesioning can be performed.

Spinal cord stimulation also blocks sympathetic output at
the spinal cord level and is used in those cases refractory to
less invasive techniques [3]. The procedure increases re-
gional blood flow, promotes local wound healing, and is
accomplished by placing electrodes in the epidural space
posterior to the dorsal columns of the spinal cord. Thus, use
of sympathetic blocks, by whatever means, increases lower-
extremity blood flow and decreases pain. Analgesia is ob-

sant with sleep-promoting properties and has analgesic ef-
fects that arise from actions on the descending inhibitory
spinal cord pain pathways. Nortriptyline exhibits fewer an-
ticholinergic side effects than other tricyclics, such as am-
itriptyline, and is therefore better tolerated (especially by
elderly patients). Tramadol provides analgesia by weakly
binding to opiate receptors, as well as analgesic effects
similar to tricyclic antidepressants, at the spinal cord level.
It has fewer side effects than either the opioids or tricyclics
and, consequently, is efficacious as an as-needed analgesic,
especially for elderly patients.

Tissue damage wound pain management
Case history

The following history is representative of any nonpara-
lyzed patient with a venous ulcer or pressure ulcer:

A 33-year-old, 325-Ib man with non—insulin-dependent
diabetes mellitus (NIDDM) and a 5-year history of venous
reflux and ulcerin his right lower extremity had a large.
painful, irregular ulcer located superior to the medial mal-
leolus. It was surrounded by hyperpigmented skin with
classic dermatitis. The patient described sharp, burning.
itching pain that was constant and further exacerbated at
night. He was taking a cyclooxygenase-2 (COX-2) inhibitor
(a nonsteroidal anti-inflammatory drug [NSAID]) and acet-
aminophen with codeine for the pain, which provided mild
relief with some associated nausea.

This patient was then started on an extended-release
opioid (fentanyl patch), an anticonvulsant (gabapentin), a
tricyclic antidepressant {amitriptyline), and as-needed tram-
adol for the pain. He continued taking the COX-2 inhibitor.

Case discussion

This patient had venous reflux and a painful leg ulcer.
Venous ulcers are usually secondary to reflux between the
deep and superficial lower-extremity venous systems. The
reflux leads to increased venous pressure, venous dilation,
increased capillary permeability, and extravasation of fluid
and proteins. Ultimately, tissue damage and skin breakdown
occur and an ulcer develops. Tissue damage stimulates the
release of chemical mediators of inflammation-sensitizing
peripheral somatic pain receptors, instigating transmission
of pain from the area.

Pain management for tissue-damage wounds relies on

systemic analgesics. A protocol based on the guidelines of

the World Health Organization (WHO) analgesic ladder is
used. This protocol advocates a tiered approach by which

|



RLR LU Reblie B b S S

G. Freedman ot al / The American Journal of Surgery 188 (Suppl to July 2004) 315-358 ‘ 338

less potent medications are instituted first, until the patient
is comfortable and experiences minimal side effects. When
lower tier drugs prove ineffective, the next higher tier med-
ications are added to the regimen in a stepwise fashion.
First-tier medications include nonopioids, such as NSAIDs
and tricyclics, Second-level medications include drugs with
opioids in combination with acetaminophen or NSAIDs.
Third-tier medications include all other opioids, both short
and long acting [4]. By using combinations of medica-
tions—for example, opioids, NSAIDs, tricyclics, and some-
times anticonvulsants-~that act on different parts of the pain
pathway, an additive/synergistic effect can be achieved.
Fast-onset, short-duration medications (frequently opioids)
are added to treat episodic breakthrough pain.

This patient had a painful venous ulcer with the possible
addition of diabetic or ischemic neuropathic pain. His pain
was not controlled adequately on first- and second-tier an-
algesics from the WHO ladder. Therefore, we developed a
chronic analgesic régimen for him with an extended-release
opioid fentanyl patch. The patch provided continuous re-
lcase of the opioid transdermally, and the medication was
maintained at steady analgesic blood levels, maximizing
analgesia and minimizing side effects. The slow-release
mechanism of the fentanyl transdermal delivery system
(changed every 72 hours) facilitates patient compliance and
provides safe delivery of a potent analgesic. It also is asso-
ciated with less nausea. The COX-2 inhibitor, NSAID,
desensitized peripheral nociceptors (pain receptors), and a
tricyclic antidepressant stimulated descending inhibitory
tracts in spinal-cord pain pathways, which diminished the
sharp, shooting aspect of his neuropathic pain. An anticon-
vulsant may be effective cither at the peripheral or central
nervous system level and, therefore, it also was used for
neuropathic analgesia. The anticonvulsive decreased abnor-
mal firing that contributes to the burning sensation of neu-
ropathic pain. To diminish breakthrough pain, the patient
was treated with tramadol as required. Tramadol has opioid
and tricyclic effects, and is beneficial to treat both the
somatic tissue-damage pain and neuropathic pain.

Neuropathic (diabetic) wound pain management
Case history

A 47-year-old, 300-lb man with a 5S-year history of
NIDDM had a 10-month history of bilateral foot pain and
ulceration. He described the pain as sharp and shooting in
character. intermittent, and worse at night. A 1-cm ulcer was
noted on the medial aspect of his right hallux, as well as
blanching erythema on the medial aspect of the left hallux.
Sensory examination demonstrated that diminished feeling
was present in the distal distribution of L5 bilaterally. Put-
ting pressure on his feet while walking was extremely pain-
ful. The patient was taking carbamazepine and gabapentin
for neuropathic pain, as well as Coumadin (warfarin so-

dium; Bristol-Myers Squibb, Princeton, NJ) for cardiomy-
opathy.

We initially started this patient on amitriptyline and
oxycodone/acetaminophen as needed, in addition to the
carbamazepine and gabapentin. Oxycodone was effective in
relieving pain, but its duration is short. Thus, he was given
extended-release oxycodone and a lidocaine patch over the
areas of neuropathic foot pain.

This patient required a series of lower-extremity intrave-
nous Bier blocks with bretylium and lidocaine, a series of
bilateral local anesthetic lumbar sympathetic blocks, and
ultimately required bilateral radiofrequency-lesioning lum-
bar sympathetic blocks.

Cuase discussion

This patient had bilateral diabetic neuropathic pain with
an ulcer caused primarily by pressure or injury. The pain
followed a dermatomal distribution and was lancinating in
nature, which indicated an injury to a somatic nerve. Hy-
peresthesia (an exaggerated response to stimuli) and allo-
dynia (a painful response to nonpainful stimuli) are frequent
findings in these types of patients. Pain can even occur in
areas of sensory deficit, known as anesthesia dolorosa.

Neuropathies are caused by axonal degeneration and
segmental demyelination. Patients with diabetes develop
ischemic neuropathy secondary to microvascular changes in
the vasa nervosum, the blood supply to the nerve itself.
Ischemia to the nerve selectively leads to a greater loss of
large inhibitory fibers (eg, AB) than small stimulatory pain
fibers (eg, Ad and C). This differential injury increases pain
sensation from the periphery. Changes at the levels of the
dorsal root ganglia, dorsal horn neurons, and brain itself
also have been associated with neuropathic pain [5].

The most well-established and most extensively studied
class of medications used to treat neuropathic pain are the
tricyclic antidepressants. They inhibit serotonin and norepi-
nephrine in the descending inhibitory pain tracts of the
spinal cord. Amitriptyline has been studied extensively for
treating neuropathic pain [6], but desipramine [7] and nor-
triptyline also are effective with fewer anticholinergic side
effects.

Currently, anticonvulsants are probably the most com-
monly used medications to treat neuropathic pain. The first
anticonvulsants shown to be effective in treating neuro-
pathic pain were carbamazepine [8] and diphenylhydantoin
[9]. However, they both have a long list of side effects, so
newer anticonvulsants, with far fewer complications, have
virtually replaced them. Gabapentin, a newer-generation
anticonvulsant, also has been shown to be effective in mul-
tiple types of neuropathic pain, including diabetic neurop-
athy [10].

Other classes of medications used to treat neuropathic
pain with varying success include mexiletene [11], capsa-
icin [12], N-methyl-p-aspartate (NMDA) inhibitors [13],
clonidine [14], tramadol [15}, and lidocaine patches [16].
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Fig. I. This patient presented with excruciating pain that resulted in loss of
sleep. (Top) The nonhealing wound located at a fracture site. This wound
slowly closed wsing topical cadexomer iodine. A lidocaine patch was also
used and resulted in a significant reduction in this patient’s pain. {Bottom)
The healed wound. A typical example of where a wound physician and
pain physician collaborated to ensure comprehensive treatment that re-
sulted in both wound closure and resolution of pain. In this case no
debridement or culture of wound was needed.

Opioids use to treat neuropathic pain are somewhat con-
troversial. Clinically, analgesia is obtained with higher than
“usual” dosages, which risks excessive side effects.
NSAIDs prowvide systemic analgesia for neuropathic pain as
part of a chronic analgesic regimen but probably should be
avoided in anticoagulated patients.

Also controversial is the use of sympathetic blocks for
diabetic neuropathic pain. The basis of this treatment relates

to microvascular stenosis, which causes ischemic neuritis.
Sympathetic blockade should improve this pathological sit-
vation. The described patient received Coumadin. There-
fore, the injection of choice included a regional lower-
extremity intravenous Bier block with bretylium, a
sympatholytic agent, and lidocaine (a local anesthetic) to
avoid deep injections, When the series of Bier blocks failed
to provide sustained relief, a series of local anesthetic and,
ultimately, neurolytic radiofrequency-lesioning lumbar
sympathetic blocks were undertaken, after the patient’s
Coumadin was stopped and the prothrombin time returned
to normal. Bretylium Bier blocks have a sympatholytic
action and decrease the release of catecholamines from
terminal nerve endings. Lumbar sympathetic blocks inhibit
sympathetic transmission at the level of the sympathetic
ganglion. Using bretylium Bier blocks and lumbar sympa-
thetic blocks together may be synergistic.

Epidural anesthesia by way of a percutaneous catheter
may be considered in patients with bilateral neuropathic
disease but was not used in this patient because of the
anticoagulation. Anticoagulation is a relative contraindica-
tion for central axis injections. If sympathetic blocks are
considered, Coumadin should be stopped 4 days before the
procedure and a prothrombin time obtained to ensure ade-
quate hemostasis.

Summary

The most efficient analgesia is obtained by treating the
underlying pathophysioclogy that causes the pain [17,18].
This requires an understanding of the mechanisms of pain
and an understanding of all the different modalities avail-
able to correct this pathophysiology. As demonstrated in
Fig. 1, the wound-healing practitioner and pain-manage-
ment expert must be in constant communication; each must
have a basic knowledge of the other’s specialty to provide
optimum care and reduce morbidity.

The critical factor in wound-pain management is first to
ascertain whether surgical debridement is necessary to clean
the wound and promote healing, and then to find the most
effective combination of topical and systemic analgesia. All
pain, regardless of cause, can be objectively diagnosed and
treated. The patient should be assured that treatment effi-
cacy will be objectively measured and the analgesic treat-
ment modified to obtain the best results.
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