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Post Thoracotomy Pain Syndrome (PTPS) is defined as pain that occurs or persists in the area
of the thoracotomy incision for at least 2 months following the initial procedure. The true
incidence of PTPS is hard to define as literature reports a wide range of occurrence from 5%
to 90%. Thoracotomy is associated with a high risk of severe chronic postoperative pain.
Presenting symptoms include both neuropathic pain in the area of the incision, as well as
myofascial pain commonly in the ipsilateral scapula and shoulder.
Pain management can be challenging in these patients. Multiple treatments have been
described including conservative treatments with oral nonsteroidal anti-inflammatory drugs
(NSAIDs); topically applied, peripherally acting drugs; neuromodulating agents; physical
therapy; transcutaneous electrical nerve stimulation as well as more invasive treatments
including intercostal nerve blocks, trigger point steroid injections, epidural steroid injections,
radiofrequency nerve ablation, cryoablation, and one case report of spinal cord stimulation.
Unfortunately, a portion of these patients will have persistent pain in spite of multiple treatment
modalities, and in some cases will experience worsening of pain.
This case report describes the novel utility and complete resolution of symptoms with spinal
cord stimulation (SCS) in treatment of a patient with persistent PTPS.
In the operating room, a percutaneous octet electrode lead was placed using sterile technique
under fluoroscopic guidance and loss-of-resistance technique. The octet electrode lead was
subsequently advanced with the aid of fluoroscopy to the level of the T3 superior endplate
just right of midline. The patient’s pain distribution was captured optimally with stimulation
at this level. With the assistance of a neurosurgeon, the lead was anchored, tunneled, and
connected to a generator, which was implanted over the right iliac crest. The patient tolerated
the procedure well with no complications.
We report the successful use of SCS as well as complete resolution of symptoms at 4 months
follow-up, in a patient with persistent PTPS, which was resistant to other modalities.
In conclusion, studies designed to evaluate the effectiveness of SCS for PTPS may be warranted.
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P

ost Thoracotomy Pain Syndrome (PTPS) is
defined as pain that occurs or persists in the
area of the thoracotomy incision for at least 2
months following the initial procedure (1). The true

incidence of PTPS is hard to define as the available
literature reports a wide range of occurrence from
5% to 90% (2,3). Thoracotomy is associated with a
high risk of severe chronic postoperative pain (4).
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Presenting symptoms include both neuropathic pain
in the area of the incision, as well as myofascial pain
commonly in the ipsilateral scapula and shoulder. Pain
management can be challenging in these patients.
Multiple treatments have been described including
conservative treatments with oral nonsteroidal
anti-inflammatory drugs (NSAIDs), topically applied
peripherally acting drugs (lidocaine gel/patches, topical
preparations of NSAIDs, salicylates, and capsaicin),
neuromodulating agents, transcutaneous electrical
nerve stimulation, and physical therapy. More invasive
therapies have been described including intercostal
nerve blocks, trigger point injections, epidural steroid
injections, radiofrequency nerve ablation, cryoablation,
and one case report of spinal cord stimulation (SCS)
(2,5). Unfortunately some of these patients will have
persistent pain in spite of multiple treatment modalities,
and in some cases will experience worsening of pain
(2,6). In such cases, SCS may be considered due to its
effectiveness in neuropathic pain (7-10).
We describe the use of SCS for treatment of persistent pain that was resistant to other treatment modalities. In this case report, the patient had complete resolution of symptoms reported during the last follow-up
office visit at 4 months post stimulator implantation.

Case Report
A 71-year-old male presented to our clinic with
a 3-year history of persistent pain involving the right
chest in the distribution of a thoracotomy incision, following an esophagectomy for cancer. The patient characterized the pain as constant, and burning in nature
with associated allodynia. The pain was aggravated by
light touch and pressure, which prevented the patient
from sleeping. He rated the pain 8/10 on the verbal numeric rating scale of 0 to10. Previous workups included
a bone scan, CT scan of the chest, chest x-ray, and thorough physical examinations, ruling out metastatic disease and other pathology (see discussion). Prior medical
treatments included oral morphine, and hydrocodone/
acetaminophen 10/500, which allowed the patient to
sleep, but prevented him from participating in daily
activities secondary to the associated sedation and
lethargy. On physical examination the patient had significant allodynia, hyperesthesia, and hyperalgesia covering a large area of the lateral right chest wall from
the posterior axillary line to the right parasternal area
in the distribution of the thoracotomy scar. The scar
was well healed with no obvious neuroma formation,
swelling, or signs of infection. A computed tomography
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scan showed degenerative changes within the cervical
spine, and bilateral shoulders. A whole body bone scan
showed no scintigraphic evidence of osseous metastatic
disease. The patient was started on a gabapentin titration schedule, and was continued on morphine ER
30 mg twice a day and hydrocodone/acetaminophen
10/500 mg 1-2 tabs 3 times a day for breakthrough pain
relief. The patient was scheduled and received 3 thoracic epidural injections of 120 mg of methylprednisolone
and 7.5 mg of bupivicaine at the T7-8 vertebral level.
The gabapentin was ultimately discontinued secondary
to a lack of desired efficacy and associated oversedation. On follow-up, the patient described minimal relief
of symptoms after 3 thoracic epidural steroid/local anesthetic injections in addition to oral opioids.
Hoping to achieve improved pain control and associated improvement in his level of functioning, the
patient was offered a trial of SCS. The risks of the procedure, including bleeding, infection, headache, nerve
injury, and treatment failure, were reviewed. After informed consent was obtained, the patient was taken
to the operating room and placed in a prone position.
His back was prepped and draped in a normal sterile
fashion. The skin and subcutaneous tissues were infiltrated with approximately 5 mL of 1% preservative free
lidocaine at the needle entry site. Under fluoroscopic
guidance, a 14-gauge Tuohy needle was advanced using the loss-of-resistance technique at the T12-L1 right
paramedian interspace. After entering the epidural
space, placement was confirmed with fluoroscopy and
a percutaneous octet electrode lead was subsequently
advanced with the aid of fluoroscopy to the level of the
T3 inferior endplate just right of midline (Fig. 1). The
patient’s pain distribution was captured optimally with
stimulation at this level. The lead was secured to the
back using benzoin tincture, steri-strips, and then covered with a Tegaderm dressing. The patient tolerated
the procedure well. Discharge and operational instructions for the external generator were provided.
During the 5-day outpatient trial, the patient experienced excellent pain relief with a reported pain score
of 0/10 on the verbal pain scale. He required only minimal breakthrough medications. During the trial period
the lead was not repositioned. The patient was offered
permanent implantation of the stimulator. The patient
was again taken to the operating room, and the abovedescribed procedure was replicated with the first electrode contact positioned at the T3 superior endplate
just right of midline (Fig. 2). During this implant the patient reported the best capture of his symptoms at the
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Fig. 1. PA view of the octet electrode lead at the level of the T3
vertebral body inferior endplate, just right of midline.

superior endplate of T3, with an amplitude of 6.9 mA,
pulse with of 670µS, and frequency of 60 Hz. With the
assistance of a neurosurgeon, the lead was anchored,
tunneled, and connected to a generator, which was implanted over the right iliac crest. The patient tolerated
the procedure well with no complications.
The patient was seen one week postoperatively.
At that time he had only minimal incisional pain with
complete resolution of his right chest wall pain, and
was able to perform all daily activities without impairment. Although the patient was initially scheduled for
follow-up in 2 months, he subsequently cancelled this
appointment, reporting complete resolution of his previous symptoms. At an office follow-up 3 months after
the implantation, he continued to report no pain in the
area of his thoracotomy, as well as resolution of his incisional pain. The patient reported that during charging of the generator and while driving (with the SCS
turned off), he had return of pain (9/10 verbal numeric
pain scale); however, the patient had not had the SCS
turned off for extended periods besides the above. He
was reporting complete resolution of his symptoms and
that his level of activity remains significantly improved
and without limitations. At 4 months after subpectoral
implantation, the patient’s generator settings were adjusted to an amplitude of 8.8 mA, pulse width of 390 µS,
and a frequency of 50 Hz. He again reported complete
resolution of his symptoms.
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Fig. 2. PA view of the octet electrode lead at the level of the
T3 vertebral body superior endplate, just right of midline.

Discussion
PTPS was first described in 1944 by 2 army surgeons (11). PTPS is defined as pain that recurs or persists at the incision site or in the dermatomal distribution of the intercostal nerves for longer than 2 months
after a thoracotomy. Thoracotomy is regarded as one
of the most painful surgical procedures performed
(4). The incidence of PTPS varies from 5% up to 90%
in the literature (2,3). This wide range of occurrence
is attributed to different definitions used to describe
and assess pain, lack of large prospective studies, small
sample size, varying surgical techniques, nonstandardized perioperative management, and varying periods
of follow-up. Nonetheless, most studies report the
overall incidence at over 40%, with severe disabling
pain persisting in up to 5% of patients (12). Patients
experiencing PTPS will commonly present with allodynia, hyperalgesia, hypoesthesia, dysesthesia, abnormal
sudomotor activity, pleuritic pain, and focal tenderness over the area of the incision. This pain is often
aggravated by deep breathing and movement of the
ipsilateral shoulder (2). The neuropathic component of
pain is attributed to direct intercostal nerve injury from
spreading of the ribs, direct surgical trauma, suture entrapment of the nerve, and/or local inflammation, and
scar tissue (2,13,14).
Diagnosis is usually that of exclusion, as pathology
from multiple sources can cause symptoms similar to
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PTPS. Pathology that should be ruled out includes intercostal neuroma, rib fractures, infection, costochondral
dislocation, tumor recurrence, and costochondritis. A
workup generally includes a thorough physical examination, chest radiograph and computed tomography.
Performing an intercostal nerve block can generally
identify intercostal neuralgia, which is the most commonly implicated cause of PTPS (2).
Treatment of PTPS is multimodal and often aimed
at preemptive analgesia in an attempt to minimize
sensitization and a windup phenomenon. It has been
shown that predictive factors for developing PTPS include severe acute postoperative pain, as well as being
female (3,6,14). Thoracic epidural has become widely
used for acute postoperative pain control in patients
receiving a thoracotomy. Cryoablation of intercostal nerves was commonly performed during surgery,
however has fallen out of favor as it has been associated with an increased incidence of neuropathic pain
in some studies (15). After surgery therapy is aimed at
rehabilitation. Physical therapy is important for early
shoulder mobilization, as shoulder dystocia has been
reported in over 75% of thoracotomy patients (16). In
addition, early scar mobilization can diminish the incidence of PTPS by reducing adherence to chest wall
structures, underlying nerve entrapment, and range of
motion restriction of the shoulder.
Once PTPS presents, a multimodal array of treatments exist including NSAIDs, topically applied peripherally acting drugs (lidocaine gel/patches, topical
preparations of NSAIDs, salicylates, and capsaicin), cognitive behavior treatments, neuromodulators such as
gabapentin, intercostal nerve blocks, epidural steroid
injections, thoracic nerve root blocks, and radiofrequency ablation (17-19). Long-term treatment options
described include intrathecal opioid pumps, SCS, and
peripheral nerve stimulation (7-10,20). The mechanism
of action in SCS is not fully understood at this time.
Theories as to the exact mechanism include the “gate
control theory” first described in 1965 which speculated that nerves carrying painful peripheral stimuli and
nerves carrying touch and vibratory sensation both terminate in the dorsal horn. It is hypothesized that creating a vibration sensation with the SCS could manipulate
and “close the gate” to the pain sensation (21). Other
theories include central desensitization, and inhibition
of phenotypic switching in A-beta fibers (22). It is likely
that in this specific case report if the SCS were to be
turned off for an extended period of time, a portion of
the original neuropathic pain would recur. At this time
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there are no studies comparing conservative to interventional treatment as invasive therapies are reserved
for patients who have failed conservative treatment.
Data for supporting one interventional treatment option over another is limited as there are no studies comparing these interventions. Intercostal nerve blocks, radiofrequency ablation, steroid injections, and thoracic
nerve root blocks are temporary and often have to be
repeated multiple times and possibly indefinitely and
thus cannot be compared to SCS which is considered
more permanent. Despite the preemptive and postoperative treatment of pain, PTPS often remains severe in
a portion of these patients.
A possible future treatment option for this syndrome, as well as other chronic pain conditions, involves transcranial magnetic stimulation (TMS). TMS
has been described since the early 1990s for the possible treatment of many psychological diseases such as
depression, chronic pain, Parkinson disease, anxiety,
and schizophrenia. TMS creates a magnetic field which
is transformed at the level of the cerebral cortex to an
electric field, which acts on neurons transynaptically at
the level of tangentially aligned interneurons. The exact mechanism is not fully understood at this time, but
it is thought that TMS is able to manipulate some of the
changes in the central nervous system seen secondary
to chronic pain, thus possibly reversing some neuroplastic changes seen in the above mentioned diseases (23).
Transcranial mapping has also been described using
TMS through a process of applying TMS and simultaneous motor evoked potentials. Measuring changes in
amplitude and location of signals during this process
makes it possible to achieve brain cartography (24). This
tool may prove useful in locating areas of central neuroplastic change in the cortex.

Conclusion
The prevalence of post thoractomy pain syndrome
is as high as 90%, with severe debilitating symptoms
occurring in up to 5% of this population. In our literature search, only one source was found describing SCS
for PTPS (5), although it was mentioned as a treatment
option in multiple sources. Based on our clinical experience, and given the limited clinical success of other reported conservative as well as interventional treatment
measures, in a subset of patients with persistent severe
PTPS, SCS should be considered as a viable long-term
treatment option. Studies designed to evaluate the effectiveness of SCS for PTPS may be warranted.
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