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Abstract
Introduction: After excision of a primary malignant melanoma (MM), treatment of stage IB or higher MM consists of sentinel lymph
node biopsy (SLNB). If malignant cells are identified, a complete lymph node dissection (CLND) can be performed.
Objective: To determine the natural history of pain and sensory changes after MM surgery.
Methods: We prospectively followed 39 patients (29 SLNB-only, 2 CLND-only, and 8 CLND preceded by SLNB) from before
inguinal or axillary surgery through 6 months after surgery on measures of pain intensity, sensory symptoms, allodynia, and
questionnaires of anxiety, depression, and catastrophizing.
Results:Nopatient had pain preoperatively. Ten days after surgery, 35%had surgical site pain after SLNB-only comparedwith 90%
after CLND (P, 0.003); clinically meaningful pain (Visual Analogue Scale$ 30 mm/100 mm) was reported by 3% of patients after
SLNB-only compared with 40% after CLND (P, 0.001). At 6 months, all SLNB-only patients were pain-free. By contrast, 4 of 7 in
the SLNB1CLNDgroup still had pain (P, 0.002). At 6months, symptoms of altered sensation or numbnesswere reported by 32%
and 42% of SLNB-only patients, and by 67% and 67% of patients undergoing CLND surgery (both P . 0.05).
Conclusion: Acute pain is more common after CLND surgery. Undergoing SLNB followed by more invasive CLND surgery may
increase the likelihood of pain at 6 months. Persistent sensory symptoms typical of those associated with nerve injury are more
common after CLND. Surgery for MM is a good model for studying the natural history of postsurgical pain and sensory changes.

Keywords: Melanoma, Sentinel node biopsy, Complete lymph node dissection, Neuropathic pain, Postoperative pain, Cancer
pain, Sensory symptoms

1. Introduction

Malignant melanoma (MM) is the fifth most common cancer in the
United States with a projected estimate of 91,270 new cases and
9320 deaths in 2018.1,16 Treatment begins with local resection of
the skin lesion for diagnosis and initial staging per American Joint
Committee on Cancer (AJCC) criteria.2 If the melanoma stage is

T1b (Breslow thickness$1 mm, presence of tumor ulceration) or
higher, wide excision to ensure clear margins will be combined
with a sentinel lymph node biopsy (SLNB) to determine whether
cancer cells havemetastasized. If melanoma cells are found in the
sentinel node, all regional lymph nodesmay be removed at a later
date through complete lymph node dissection (CLND). The most
common complications after SLNB and CLND include pain,
sensory changes, seroma, lymphedema, and wound
infection.3,7,15,17,18

In all body regions, the SLNB procedure typically requires a 3-
cm incision to remove an average of 3 sentinel lymph nodes. For
comparison, an axillary CLND incision is usually 7 to 10 cm long
and an average of 15 to 20 lymph nodes is removed. The surgical
field may expose the intercostobrachial, thoracodorsal, and long
thoracic nerves. For an inguinal CLND, the incision is typically 15
to 20 cm long and an average of 10 to 15 lymph nodes is
removed. The surgical field may expose the femoral, ilioinguinal,
genitofemoral, and iliohypogastric nerves. Damage to these large
nerves or smaller nerves in the surgical field can lead to sensory
abnormalities and chronic neuropathic pain. Given the extent of
tissue resection, reported complication rates of 50% from CLND
have been reported.17 For melanoma, 2 retrospective studies
reported sensory changes after MM surgery.8,9 Høimyr et al.9

reported 32%of 124 patients undergoing SLNB reported sensory
changes and 14% reported pain at 2 years after surgery; of the 51
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patients undergoing CLND, 84% reported sensory changes and
34% reported pain. Three prospective studies of pain after SLNB or
CLND reported pain after surgery for MM (0.9%–8.9% of the
patients). The study populations had similar demographics but were
very heterogeneous in terms of length of follow-up, and their
description of the definition of pain was lacking or minimal.12,17,18 A
more extensive prospective literature exists within the field of breast
cancer. However, breast cancer treatment often includes proce-
dures that independentlymay contribute to postoperative pain, such
as local radiotherapy and chemotherapy after lumpectomy or
mastectomy, or neoadjuvant therapy consisting of a biopsy followed
by chemotherapy and radiation before lumpectomy.

The purpose of this study was to prospectively describe the
natural history of pain and sensory changes in MM patients
undergoing only SLNB, only CLND, or SLNB followed by CLND.

2. Methods

2.1. Patients

At the Center for MelanomaResearch and Treatment at California
Pacific Medical Center (CPMC), all patients with newly diagnosed
cutaneous MM scheduled to undergo axillary or inguinal SLNB or
CLND at the CPMC betweenMarch and December of 2012 were
invited to participate. Patients were diagnosed by a pathologist
on the basis of a local resection of the skin lesion. Staging was
performed according to AJCC criteria.6 To be eligible, patients
had to have: an expected survival of more than 6months, be able
to speak English, and be willing to provide written informed
consent. Exclusion criteria were neurological disorders, preexist-
ing neuropathic pain, medication use that could interfere with
pain ratings or sensory assessments, or previous surgery in the
affected area. Eligibility was confirmed by medical history, review
of medical records, and neurological examination. The study was
approved by the CPMC Institutional Review Board and con-
ducted in accordance with good clinical practice and the Helsinki
declaration. All patients gave written consent before study
inclusion.

2.2. Design

The study was designed as a 5- to 7-session prospective
observational study (Fig. 1). This design adheres to Kehlet and
Rathmell’s11 recommendations for studies of postoperative pain.
Patients were examined preoperatively (V1, baseline visit, and
usually within 5 days before surgery) and postsurgically (V2 after 4
hours, V3 after 10 days, V4 after 3 months, and V5 after 6
months). If any of the lymph nodes removed during SLNB
contained malignant cells, the patient would return for CLND
approximately 30 days later. These patients would then complete
2 additional postsurgical visits analogous to V2 and V3 after
SLNB: (V2b) at 4 hours after CLND and (V3b) at 10 days after
CLND. The 3-month and 6-month follow-up visits would then
follow the date of the CLND surgery. Patients not able to attend in
person for the V4 and V5 visits were contacted by phone to
complete the interview and questionnaires, but physical exam-
ination and sensory evaluation could not be completed.

2.3. Surgical and anesthetic procedures

Surgical procedures were performed by S.P. Leong. Adhering to
AJCC-staging and guidelines, general anesthesia with intrave-
nous (i.v.) propofol combined with the nondepolarizing neuro-
muscular blocker rocuronium was used.6 Anesthesia was

maintained with inhaled desflurane or sevoflurane. Analgesia
was provided using i.v. fentanyl or i.v. hydromorphone during the
surgery. In all patients, a local anesthetic (lidocaine 1% or
Marcaine 0.25%) was injected around the site of excision and
wound closure. Melanomas stage T1b or above more severe
stages were all reexcised with 1- or 2-cmmargins, with or without
a skin graft, in combination with an SLNB.

The lymphatic drainage system was imaged preoperatively
by lymphoscintigraphy using a Lymphoseek.13 Intraopera-
tively, a gamma-probe was used to identify possible sentinel
lymph nodes (usually 1–3), which were then excised. The
same technique was used in both inguinal and axillary regions.
For patients with a positive SLNB, the CLND was performed
within approximately thirty days. Complete lymph node
dissection of the axilla was performed as en bloc resection
of the lymphatic and fatty tissue of levels I, II, and III. The CLND
of the groin was performed through an incision crossing the
inguinal crease and en bloc resection of the contents of
trigonum femorale.

2.4. Outcome measures

The schedule of events is shown in Table 1.

2.4.1. Pain and analgesic use

Pain was defined as the presence of any pain using a 100-mm
Visual Analogue Scale (VAS) anchored by 05 “no pain” and 100
5 “worst pain imaginable.” Clinically meaningful pain was defined
as pain of intensity $30/100. The primary outcome measure,
overall pain during the past 48 hours, was rated before any testing
was performed. For visits V2 and V2b-only, because they
occurred 4 hours after surgery, overall pain during the past 48
hours was not relevant and patients were only asked about
current pain severity at the SLNB or CLND site. At all visits,
patients were asked about use of either opioid or nonsteroidal
anti-inflammatory drug analgesics for symptoms related to SLNB
or CLND.

2.4.2. Sensory and pain symptoms

Patients reported “yes/no” to the presence of 6 sensory
symptoms (altered skin sensation, increased skin sensitivity,
numbness, tingling, pins and needles, and itching) and 3 pain
descriptors (burning, painful cold, and electrical shocks) at the
surgical site (SLNB or CLND).

2.4.3. Allodynia to brush stimuli

Allodynia severity was rated at all visits in the surgical sites
(reexcision and SLNB or CLND) by gently stroking the skin with
the 2.5-cm wide foam paintbrush 3 times at 1-second intervals.
Patients and the investigator rated allodynia as present or absent.
Allodynia ratings were not performed at V2 and V2b visits due to
bandages and possible lingering effects of surgical local
anesthesia.

2.4.4. Von Frey hair testing

Sensitivity to mechanical stimulation was determined around
the surgical sites (SLNB and/or CLND) using a 26.0-g von Frey
hair. Each site was stimulated 3 times with 1 second between
stimulations. After the 3 stimulations, patients were first asked
whether they felt the stimulations (yes/no). If the stimulations
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were felt, the patients were asked whether stimulations were
painful (yes/no) in comparison with a similar stimulus in an
unaffected area.

2.4.5. Questionnaires

The Hospital Anxiety and Depression Scale (HADS) is a 14-
item questionnaire with measures of anxiety and depression.19

Each question is scored on a 0- to 3-point Likert scale allowing
for a maximum of 21 points on each scale. For each scale,

a score ,8 is considered normal, a score of 8 to 11 is
considered borderline abnormal, and a score .11 is consid-
ered abnormal.

The Pain Catastrophizing Scale (PCS) is a patient-completed,
13-item questionnaire.16 Each item is scored on a 0- to 4-point
Likert scale for a maximum of 52 points. The PCS is designed to
tap into 3 dimensions of catastrophizing: rumination (exemplified
by “I can’t stop thinking about how much it hurts”), magnification
(exemplified by “I worry that something serious may happen”),
and helplessness (exemplified by “It’s awful and I feel that it
overwhelms me”). Higher scores indicate a higher level of
catastrophizing. A total score above 30 is considered clinically
relevant.

2.4.6. Complications

Surgical reports as well as medical records after surgery were
reviewed for the presence of complications such as seroma,
wound infection, hematoma, and lymphedema.

2.5. Statistical analysis

The goal of the study was to describe the natural history of pain
and sensory symptoms in patients with newly diagnosed
cutaneous MM undergoing SLNB, with or without secondary
CLND, or CLND-only, for 6 months after surgery. The primary

Figure 1. Study timeline. CLND, complete lymph node dissection; SLNB, sentinel lymph node biopsy.

Table 1

Schedule of events.

Visit # V1 V2 V3 V2b V3b V4 V5

Written informed consent X

Sensory and pain symptoms X X X X X

Analgesic use X X X X X

Pain past 48 h (VAS 0–100 mm) X X X X X X

Pain now (VAS 0–100 mm) X X

Sensory examination X X X X X

Questionnaires (HADS/PCS) X X X X X

Complications X X X X X X

HADS, Hospital Anxiety and Depression Scale; PCS, Pain Catastrophizing Scale; VAS, Visual Analogue Scale.

3 (2018) e689 www.painreportsonline.com 3

www.painreportsonline.com


outcomewas overall pain within past 48 hours. Given the number
of outcomes in the anticipated sample size, types of procedures,
and variety of body locations, the analyses were planned to be
primarily descriptive.

Where appropriate, a 2-sample test of 2 proportions was
performed using STATA version 13.1 (STATA Corp, College
Road, TX). P values ,0.05 were considered statistically
significant.

3. Results

3.1. Patients

Patient flow is shown in Figure 2. A total of 58 patients were
invited to participate, with 39 eligible and agreeing to
participate. Of the 19 invited patients who did not participate,
8 declined, 3 were excluded due to previous mastectomy and
lymph node dissection, 1 had a history of nerve ablation and
chronic severe back pain, 1 had a prior discectomy, 1 was not
a surgical candidate, 3 had surgery performed outside the
axilla or inguinal regions, and 2 withdrew consent before
surgery.

Twenty-nine underwent only SLNB, 2 underwent CLND
without preceding SLNB, and 8 underwent SLNB followed by
CLND (Fig. 2). Demographics of the 39 patients making up the
study cohort are shown in Table 2.

3.2. Follow-up

A total of 28 patients completed the full 6 months of follow-up; 19
of 29 patients undergoing SLNB-only, 2 of 2 undergoing CLND-
only, and 7 of 8 undergoing SLNB-followed by CLND. Reasons
for noncompletion were varied: 1 underwent CLND outside of the
axillary or inguinal region, 2 withdrew consent after surgery due to
the time requirements of study participation, 3 were lost to follow-
up between the baseline visit and the 10-day postsurgery visit,
and 5 were lost to follow-up before the 3-month and 6-month
follow-up visits.

The 10-day postoperative visit with the surgeon was manda-
tory. More than half of the patients could only complete the 6-
month follow-up evaluation through a telephone interview (usually
because of distance and/or because surgical follow-up was not
required at this time).

3.3. Pain

3.3.1. Pain and analgesic use after surgery

At baseline (V1), no patients reported pain in the area where
surgery was going to be performed. Figure 3 shows the pain
intensity ratings for SLNB-only, SLNB 1 CLND, and CLND-only
patients at 10 days and 6 months after surgery.

At 10 days after the SLNB procedure (n5 34, including the 8
who later underwent CLND), 12 of 34 SLNB patients reported
pain (in 1 patient clinically meaningful at 89 mm) with a mean
VAS of 7.4 mm (0–89). Sixteen of the 34 patients were still
taking opioid analgesics. At 10 days after CLND, 9 of 10
patients reported pain (in 4 patients clinically meaningful pain)
with a mean VAS of 26.6 mm (0–68). Seven of the 10 patients
were still taking opioid analgesics. The difference in propor-
tions with pain and clinically meaningful pain was significantly
greater after CLND (pain P , 0.003; clinically meaningful pain
P , 0.001).

At the 6-month visit, 0 of 19 SLNB patients, 4 of 7 SLNB 1
CLND patients (1 clinically meaningful at 70 mm, mean VAS

19.7 mm [0–70]), and 0 of 2 CLND-only patients reported
pain [proportion with pain SLNB 1 CLND vs SLNB-only (P 5
0.15) and vs CLND-only (P, 0.002)]. No patient reported use
of any type of analgesic for SLNB/CLND symptoms at 6
months.

3.4. Sensory and pain symptoms

Figure 4 provides a bar graph for each symptom on the
questionnaire in the SLNB-only and CLND patient groups. After
the SLNB procedure (including the 8 who later underwent CLND),
the most commonly reported sensory disturbances at the 10-day
postsurgery visit were altered skin sensation in 53% (18/34
patients) and numbness in 46% (15/34 patients). At 6 months,
symptoms of altered sensation or numbness were reported by
32% and 42%of SLNB-only patients. No patient reported burning,
painful cold, or pins and needles sensations. Some patients
checked “pain,” despite providing a 0/100 rating on the pain VAS.

The 10 patients undergoing CLND also reported altered skin
sensation and numbness as the most common sensory
disturbances at 10 days after surgery; 60% reported altered skin
sensation and 70% reported numbness. At 6 months after the
CLND, 67% and 67% of the 9 patients with data reported altered
skin sensation or numbness. Compared to the SLNB-only group,
the proportion reporting altered skin sensation was not signifi-
cantly different (P 5 0.08); the same was true for the proportion
reporting numbness (P 5 0.2). At 6 months, no patient reported
burning or painful cold. However, as shown in Figure 4, the
incidence of tingling, pins and needles, and itching was actually
higher at 6 months.

3.5. Sensory examination

At 10 days, patients were difficult to examine reliably due to
wound healing and bandaging issues at the site of interest that
only 6-month data are reported. A total of 10 patients completed
the sensory examination at 6 months after surgery. Of these, 7
were SLNB-only patients, 2 were SLNB1 CLND patients, and 1
was a CLND-only patient.

At the visit 6 months after surgery, 0 of 7 SLNB-only patients
had allodynia. All SLNB patients felt the Von Frey hair in the
area of surgery at the visit 6 months after surgery. None of the
SLNB-only patients reported pain with Von Frey hair
stimulation.

For the 2 patients who underwent SLNB 1 CLND, 1 reported
allodynia at the visit 6 months after CLND surgery. One of 2
patients felt the Von Frey hair at the visit 6 months after CLND
surgery. No patients reported pain with Von Frey hair stimulation.

The patient undergoing CLND-only did not have allodynia at 6
months, was able to feel the Von Frey hair, and did not report it to
be painful.

3.6. Questionnaires

At baseline, only a few patients had catastrophizing on the PCS
(score $30), and abnormal anxiety or abnormal depression on
the HADS (Table 3). These patients all reported several of the
neuropathic symptoms; nevertheless, we found no clear pattern
of more neuropathic symptoms in these catastrophizers nor
a different combination of neuropathic symptoms from that of
noncatastrophizers. There was no obvious change in the number
of patients with catastrophizing, anxiety, or depression at the 6-
month follow-up.
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3.7. Other complications

There were no severe complications during the study period.
Transient minor complications included seroma, lymphedema,
and cellulitis. None of the patients reported weakness, cognitive
impairment, or issues with coordination at any visit.

4. Discussion

In a prospective cohort of 39 patients undergoing either SLNB or
CLND for MM, significantly fewer patients had pain after SLNB
than after CLND at 10 days after surgery. This result should be
interpreted with some prudence due to the low number of
patients. None of the SLNB-only patients reported pain at 6
months after surgery. All the patients with pain at 6 months after
CLND had undergone the SLNB procedure before CLND.

The incidence of chronic postoperative pain varies across
studies. This study is the first prospectively gathered quantitative

data on pain severity in MM patients. These prospectively

observed incidences of pain at 6 months are lower for SLNB

but higher for CLND than in the retrospectively collected data of

Høimyr et al., who reported “any chronic pain” in 14% of those

undergoing SLNB-only (3% with clinically meaningful pain) and in

34% of those undergoing CLND (12% with clinically meaningful

pain).9 After melanoma surgery, Kretschmer et al.12 reported

long-term pain and nerve dysfunction in 1% after SLNB and 9%

after CLND, but did not specify how pain was defined and did not

distinguish between nerve dysfunction and pain. Reporting both

the incidence of any pain and clinically meaningful pain helps

define procedure-associatedmorbidity, and provides an estimate

of how many patients might need ongoing treatment for chronic

Figure 2. Participant flow through the study. CLND, complete lymph node dissection; SLNB, sentinel lymph node biopsy.

3 (2018) e689 www.painreportsonline.com 5

www.painreportsonline.com


pain. Amorbidity of 10% to 30% asmeasured by using “any pain”
and 1% to 5%patients with clinically meaningful pain is in line with
other conditions where pain is clearly defined.10 In axillary CLND,
the intercostobrachial nerve is sacrificed during dissection,
resulting in numbness of the upper inner arm. In inguinofemoral
CLND, the anterior cutaneous branch of the femoral nerve is
sacrificed, resulting in numbness of the anterior thigh. The higher
incidence of any pain and clinically meaningful pain at 6 months
after CLND in this study may be due to the more extensive nature
of CLND (especially in patients who underwent SLNB a few
weeks earlier) and associated lesioning of the nerves as part of the
procedure.

Several questionnaires have been developed to identify
neuropathic pain. The Douleur Neuropathique en 4 Questions
(DN4) has shown a high specificity (90%) and sensitivity (83%); it

has been validated in painful diabetic neuropathy, spinal cord
injury, breast cancer surgery, cancer, and lower back pain.4,5

Neuropathic pain often includes spontaneous and evoked pain.
Evoked pain manifests as allodynia and/or hyperalgesia on
examination, and described as a burning sensation, painful cold,
or electric shocks. Spontaneous pain, may be described as an
unpleasant or abnormal sensation, called dysaesthesia (burning,
tingling, itching, or pins and needles sensation). Therefore, in our
study, we interviewed patients for the presence of descriptors
from the DN4 for allodynia, hyperalgesia, and sensibility changes.
The most common sensory disturbances reported were altered
skin and numbness in the area of surgery. These symptoms were
still present at 6 months in over 30% for those undergoing only
SLNB and in 67% at 6months in those undergoing CLND (with or
without prior SLNB). The incidence of tingling, pins and needles,

Table 2

Patient demographics.

Demographics SLNB-only (n 5 29) CLND-only (n 5 2) SLNB 1 CLND (n 5 8)

Age (y), median (range) 68 (21–89) 59 (48–70) 51.5 (31–60)

Sex (male), n (%) 18 (62.1) 1 (50.0) 7 (87.5)

BMI, median (range) 25.5 (17.9–38.5) 33.0 (27.3–38.7) 28.3 (20.3–37.6)

Location of melanoma
Torso, n (%) 12 (41.4) 1 (50.0) 4 (50.0)
UE, n (%) 9 (31.0) 1 (50.0) 1 (12.5)
LE, n (%) 7 (24.1) — 3 (37.5)
Other 1 (3.5) — —

AJCC stage group
I, n (%) 16 (55.2) — 3 (37.5)
II, n (%) 11 (37.9) — 5 (62.5)
III, n (%) 2 (6.9) 2 (100.0) —
IV, n (%) — — —

Thickness of melanoma (mm), median (range) 1.2 (0.5–8.5) 9* 2.15 (1.1–7.0)

Length of biopsy (mm), median (range) 11 (4–65) 70* 21.5 (8–50)

Location of nodal surgery
Axillary, n (%) 20 (69.0) 1 (50.0) 5 (62.5)
Inguinal, n (%) 9 (31.0) 1 (50.0) 3 (37.5)

* n 5 1.

AJCC, American Joint Committee on Cancer; BMI, body mass index; CLND, complete lymph node dissection; LE, lower extremity; SLNB, sentinel lymph node biopsy; UE, upper extremity.

Figure 3. Pain intensity (VAS) in the group undergoing SLNB-only, SLNB followed by CLND, and CLND-only. The threshold for clinically meaningful pain (VAS
$30mm) is indicated. Data not shown for those patients who did not attend visit 3/visit 3b (10 days after surgery). CLND, complete lymph node dissection; SLNB,
sentinel lymph node biopsy; VAS, Visual Analogue Scale.
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Figure 4. Percent of patients reporting neuropathic symptoms at SLNB (upper panel) or CLND (lower panel). CLND, complete lymph node dissection; SLNB,
sentinel lymph node biopsy.
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and itching was actually higher at 6 months in the CLND group
than at ten days. These observed incidences are similar to the
retrospective study of Høimyr et al.,9 where 32% of those
undergoing SLNB-only and 82% of those undergoing CLND
reported sensory disturbances. Similar findings have been
observed in breast cancer patients undergoing the same nodal
procedures.1

Recruiting a substantial number of patients was not difficult,
with 39 successfully enrolled over 7 months from a single
melanoma surgical center-of-excellence. The major weakness of
this study is the low number of patients and large amount of
missing data due to the small number of participants returning for
physical examination at the later follow-up time points. For
example, sensory testing data at 6 months after surgery were
available in only 10 patients. Many patients were lost to follow-up
or provided 6-month data only by phone. The CPMC, part of the
Sutter Health system, is an urban teaching hospital with a large
melanoma program. It draws Sutter Health patients from all of
Northern California and has many outside referrals. A substantial
proportion of patients travel long distances to San Francisco. At 6
months, SLNB-only patients are considered “cured” andmay not
be engaged with ongoing treatment. Complete lymph node
dissection patients receiving chemotherapy from their local
oncologist, or those engaged in a clinical trial, may have no
further contact with the surgeon and would have little motivation
to make the long trek back to the study site. Telephone follow-up
is suboptimal compared with an in-person interview for obtaining
a pain VAS and completing questionnaires, and precludes
sensory testing.

Combined with the other advantages of the melanoma
population (few comorbidities, adjuvant therapy only in advanced
stages, and primary melanoma lesion outside of the SLNB and
CLND surgical site) makes the postoperative pain after surgery for
MM a viable model for studying neuropathic pain in a clinical
setting. The strengths of this study are the prospective follow-up,
standardized surgery performed by only one surgeon, and the
interview-based symptom assessment.

An instructive prospective natural history study has been
conducted in herpes zoster (HZ) patients systematically followed
from rash onset with pain and sensory assessments, the
capsaicin response test, and serial skin biopsy.14 At 3.9 years,
none of the 29 subjects who had been pain-free at 6 months had
a recurrence of pain. Only 2 of the 14 subjects with postherpetic
neuralgia (PHN) at 6 months still had pain at 3.9 years. One
subject with PHN at 6 months was free of symptoms at 3.9 years
but had verymild pain at 7.7 years. Sensory function continued on
a path toward normalization, but was still abnormal in many
subjects, especially those who met criteria for PHN at 6 months.
Even at 7.7 years, reinnervation of HZ-affected skin was not

apparent. That study demonstrated that resolution of pain and
resolution of sensory disturbances are separate processes; pain
may fully resolve, although sensory disturbances and loss of
cutaneous innervation are permanent.

As proposed by Kehlet and Rathmell,11 future studies would
benefit from strategies that would make it easier for patients to be
evaluated directly at later time points for better phenotyping, and
from preoperative collection of blood samples for genetic testing.
Established normal values as reference for training of investi-
gators, intensive standardized sensory testing, regular in-person
follow-up visits, and tracking more closely the analgesic use of
patients are all elements that if included in standardized protocols
would increase generalizability of the results and help identify
small differences, and that otherwise could have been hidden in
confounding from variability in patient management.

5. Conclusions

We conclude that chronic pain after melanoma surgery may
depend on the type of surgery. The less invasive procedure of
SLNB is rarely followed by long-term pain. Persistent pain and
sensory symptoms appear to be more common in patients
undergoing CLND (especially when preceded by SLNB), which
should be taken into account when discussing treatment with the
patients.

Prospectively studying neuropathic pain after melanoma
surgery in a clinical setting may give valuable information on pain
mechanisms and the process of acute pain becoming chronic,
particularly because of the ease of patient recruitment, absence
of preexisting pain, and the lack of complicating treatment
comorbidities.
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