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Abstract

A 46-year-old woman presented with pain in the lateral side of the 
left chest wall and a sensation of fullness and pulling in the epigastric 
region, which started 4 weeks following diaphragmatic plication for 
left diaphragmatic eventration. The patient was diagnosed as suffering 
from post-thoracotomy pain syndrome (PTPS). A diagnostic intercos-
tal nerve block relieved the chest wall pain, but not the epigastric pain. 
After a detailed evaluation, the epigastric pain was postulated to be of 
diaphragmatic origin and hence a diagnostic phrenic nerve block was 
performed which relieved the epigastric pain. Combined intercostal 
nerve neurolysis and phrenic nerve block relieved her pain completely. 
The phrenic nerve may play a role in pain transmission and the genesis 
of chronic pain following diaphragmatic surgery. Diaphragmatic pain 
following surgery may contribute to the development of chronic pain. 
Phrenic nerve blockade provides diagnostic information regarding the 
etiology of pain as well as being effective in providing analgesia. The 
technique of phrenic nerve block is presented and its role in the diag-
nosis and treatment of pain following thoracic surgery is reviewed.
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Introduction

Thoracotomy is associated with a high incidence of post-thora-

cotomy pain syndrome (PTPS), which may be debilitating and 
interfere with performance of routine daily activities. The in-
cidence of PTPS may be approximately 10-50% [1, 2]. Apart 
from PTPS, patients may present with pain of different origins 
and hence a thorough assessment is required prior to the es-
tablishment of correct diagnosis. In this report, we describe a 
patient who presented with PTPS along with an abnormal full-
ness and pulling sensation in the epigastric region following 
diaphragmatic plication for congenital diaphragmatic eventra-
tion. The PTPS was relieved by intercostal nerve blockade. 
However, the pain and sensations in the epigastric region were 
not relieved and hence it was postulated to be arising from the 
diaphragm. A diagnostic phrenic nerve block was performed 
which significantly relieved the pain. To our knowledge, this 
is the only report of diaphragmatic pain after diaphragmatic 
eventration repair diagnosed and relieved by phrenic nerve 
blockade.

Case Report

A 46-year-old woman presented with shortness of breath, 
food intolerance, and inability to sleep in the supine position 
for 1.5 years. The patient was known to have an elevated left 
hemidiaphragm diagnosed as diaphragmatic eventration since 
her childhood, which was confirmed by chest radiograph and 
computed tomography (CT) scan. Diaphragmatic plication 
was performed with a 10-cm low lateral thoracotomy incision 
at the ninth intercostal space. The postoperative course was 
uneventful. The patient presented 1 year later, complaining 
of pain in the left lateral chest wall and left abdominal upper 
quadrant along with a sensation of fullness in the epigastric 
region which started 4 weeks after the surgery. The pain was 
described as sharp and stabbing exacerbated by movement and 
local touch, which was rated as 7/10 on visual analogue scale 
(VAS) on the lateral chest wall. The sensation of fullness in 
the epigastric region was aggravated by the upright posture, 
food intake and bending forwards rather than coughing or 
deep breathing. The nature of the pain was described as a pull-
ing pain, rated as 8/10 on the VAS. There was no history of 
shortness of breath, cough or chest pain. On examination, the 
patient had significant hyperalgesia and hyperesthesia cover-
ing a large area of the lateral left chest wall from the mid-
axillary line to the left upper quadrant in the distribution of the 
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thoracotomy scar. The incision scar was clean and well healed. 
No tenderness or mass was elicited at the site of epigastrium. 
Chest radiograph and upper gastrointestinal endoscopy were 
obtained to exclude the possibility of recurrence of the even-
tration and injury to the abdominal viscera. Radiologic imag-
ing was unremarkable and showed the repair to be intact, with 
no visceral injury or neuromas identified at the incision site. 
The patient had earlier received an intercostal block which 
provided partial pain relief. Prior medical treatment included 
non-steroidal anti-inflammatory drugs (NSAIDS) and gabap-
entin which provided only partial pain relief.

A diagnosis of PTPS was made and left-sided diagnostic 
intercostal nerve blocks at the ninth to 11th thoracic intercostal 
spaces were performed. Pain was relieved only in the thoracoto-
my scar area, and the patient complained of persistent epigastric 
discomfort. The patient returned to her home country, but pre-
sented with the same complaint 1 year later. A repeat left diag-
nostic intercostal nerve block was performed in preparation for 
a possible intercostal neurolysis. Again, the thoracic wall pain 
improved but the epigastric discomfort persisted. As the earlier 
blocks proved ineffective in eliminating the epigastric discomfort 
and multiple investigations were unremarkable, involvement of 
the phrenic nerve was postulated as the cause of the discomfort. 
With a history of left diaphragmatic paralysis, a diagnostic left 
phrenic nerve block was planned. Under ultrasound guidance, 
the left phrenic nerve was identified under the left sternocleid-
omastoid muscle and above scalenus anterior muscle. Using a 
22-gauge echogenic needle, a total of 10 mL of 0.5% ropiva-
caine was injected to anesthetize the left phrenic nerve. There 
was significant improvement of the abdominal pain and fullness 
following the left phrenic nerve block. The patient still had some 
residual pain along the chest wall radiating to lateral and anterior 
abdominal wall. It was postulated that the pain was mediated by 
two separate sites, including the intercostal nerves due to inter-
costal neuralgia at the incision site, and due to traction of the 
peritoneal ligaments of the stomach on the site of repair at the 
diaphragm mediated by the left phrenic nerve. A combined ultra-
sound-guided left intercostal neurolytic block for left intercostal 
neuralgia and local anesthetic phrenic nerve block for her epigas-
tric pain was planned. Under ultrasound guidance with real time 
imaging, 15 mL of 0.6% phenol was injected in the ninth to 11th 
thoracic intercostal spaces. Ultrasound-guided phrenic nerve 
blockade was also performed with 5 mL of 0.5% ropivacaine and 
methylprednisolone acetate (40 mg). As there is a paucity of lit-
erature on phrenic nerve neurolysis, a corticosteroid was added 
to the local anesthetic for the blockade with the intent to increase 
the duration of block. The patient experienced significant pain 
relief with a decrease of the VAS from 8/10 to 3/10. The pain 
relief lasted for 4 - 6 h. The result was confirmed with a repeat 
phrenic nerve block at a later date that also resulted in a complete 
pain relief for a similar duration. In both instances, the patient 
had a transient partial sensorimotor blockade of the left shoulder, 
which is an expected consequence of the phrenic nerve block.

Discussion

PTPS is defined by the International Association for the Study 

of Pain (IASP) as “pain that recurs or persists along a thora-
cotomy incision at least 2 months following the surgical pro-
cedure” [3]. Although the use of minimally invasive surgeries 
may decrease the incidence of PTPS, the incidence of long-
term persistent pain has also been reported to be the same af-
ter both open and minimally invasive procedures [4-7]. The 
pathogenesis of PTPS is complex. It is proposed that the input 
from the somatic pain receptors is conducted through the inter-
costal nerves to the dorsal horn, while the phrenic nerve trans-
mits noxious stimuli from the diaphragm, mediastinum, and 
pericardial pleura [8]. The neuropathic pain has been attributed 
to direct nerve injury at the time of surgery or nerve entrap-
ment from scar tissue formation [2, 6, 8]. Non-abdominal eti-
ologies of abdominal pain such as pleural and diaphragmatic 
pathologies can also present as abdominal pain.

PTPS may result after poorly controlled acute postopera-
tive pain and tends to be more common in females than males 
[9, 10]. While a thorough assessment is required to exclude pa-
thology from other sources that can mimic thoracotomy pain, 
intercostal nerve blockade can be used to confirm the diagnosis 
of intercostal neuralgia. The severity of PTPS can range from 
mild to severe. PTPS may respond to pharmacologic treat-
ments including NSAIDS, topical application of capsaicin, and 
neuromodulators such as gabapentin [11]. Invasive treatment 
modalities including intercostal nerve blockade, epidural anal-
gesia, and spinal cord stimulation may be necessary if pain is 
resistant to pharmacologic treatments [12, 13].

In our patient, apart from the lateral thoracic pain which 
was relieved after by intercostal nerve blockade, she also ex-
perienced fullness and a pulling sensation in the abdomen even 
after medical treatment and intercostal nerve blockade. This 
abnormal sensation was relieved after left phrenic nerve block-
ade.

Phrenic nerve blockade has been used to treat intracta-
ble hiccups when conservative and pharmacologic treatment 
is unsuccessful and to provide analgesia during percutaneous 
needle biopsy of the lung [14, 15]. However, phrenic nerve 
blockade for the treatment of diaphragm-mediated pain pre-
senting as abdominal pain has not been previously described. 
Incomplete pain relief after intercostal blockade led to the rec-
ognition of another component of our patient’s pain, which re-
quired a secondary evaluation for the etiology of pain and its 
subsequent treatment.

This case report highlights the fact that multiple nerves 
may be involved in the genesis of chronic pain including 
PTPS. A thorough assessment using multiple regional an-
esthetic techniques may be required to identify and treat the 
etiology of the pain. Phrenic nerve blockade may be a useful 
technique to diagnose and treat diaphragmatic pain, and should 
be considered both as a diagnostic and therapeutic option in 
the management of abnormal epigastric or abdominal pain that 
does not respond to other interventions, especially following 
surgery involving the diaphragm.
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