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Case RepoRt: postheRnioRRhaphy 
pain fRom musCle CalCifiCation

Background:  Inguinal hernia repair is a commonly performed surgical procedure. Surgical repair is a widely accepted 
treatment option as a corrective measure for inguinal hernias, but it is not without its potential for compli-
cations, including chronic postinguinal herniorrhaphy pain. Neuropathic pain, which is the result of nerve 
damage during inguinal herniorrhaphy, can be caused by compression, irritation, or entrapment by sutures, 
staples, mesh, tacks, or prosthetic material. It can also occur secondary to periosteal reactions or by actual 
nerve injuries, such as neurapraxia, axonotmesis, neurotmesis, or complete transection, which can cause end 
neuroma formation and pain. Nociceptive pain, however, can occur as a result of inflammatory changes at 
the surgical site leading to chronic pain. Foreign bodies, such as mesh, sutures, and staples, are all possible 
triggers for the inflammatory reaction. 

Case Report:  Ultrasound (US) is a noninvasive and affordable diagnostic tool that showed benefit in identifying dystrophic 
calcification as a potential cause for postinguinal herniorrhaphy chronic pain. It is also used to successfully 
guide the administration of local pharmacologic agents to control this pain. Use of US in this case allowed 
us to detect the densely calcified part of the abdominal wall muscles as a hyperechoic area at the surgical 
bed. The ability of US to detect calcification is not limited to macroscopic calcification only. It was also found 
to be useful in early detection of microscopic calcification in certain musculoskeletal conditions. 

Conclusion:  We suggest that US should be considered routinely in the evaluation of cases of postinguinal herniorrhaphy 
chronic pain.
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BACKGROUND

Inguinal hernia repair is a commonly performed surgi-
cal procedure. Although its true incidence is not known, 
according to the National Center for Health Statistics 
Survey, 770,000 inguinal hernias were repaired in 2003 
in the United States, making it one of the most common 
general surgical procedures (1). Surgical repair is not 
without its potential for complications, including chronic 
postinguinal herniorrhaphy pain. The following case 
describes a patient in which ultrasound (US) was success-
fully used in the identification of calcified abdominal 
wall musculature at the surgical site. This exposed the 
neuropathic etiology of the patient’s postinguinal her-
niorrhaphy pain, which allowed successful treatment. 

CASE REPORT

A young man who was status post right inguinal her-
niorrhaphy presented to the pain clinic with 4 years of 
progressive right-sided inguinal pain.  A second surgery 
did not improve his symptoms. He described the pain as 
burning and shooting primarily in the right groin, with 
radiation into the right back and thigh. Tenderness was 
present over the area and was exacerbated with pres-
sure, prolonged sitting, straining, standing from the 
supine position, or any motion that involved contraction 
of the abdominal wall musculature, particularly on the 
right side. 

The patient failed medication trials, including ga-
bapentin 800 mg TID, baclofen  10 mg TID, over-the-
counter ibuprofen, capsaicin 0.025% topical ointment, 
diclofenac patch 1.3%, and tramadol 50 to 100 mg 
QID. At an outside institution, the patient received 
2  “blind” right-sided ilioinguinal nerve blocks using 
anatomic landmarks with moderate relief for 3 days. 
Subsequently, pulsed radiofrequency ablation of the 
right ilioinguinal nerve was performed with 3 days of 
relief. On presentation to our pain center, the decision 
was made to reevaluate the area using ultrasonogra-
phy prior to proceeding with further management. 
During examination, a 2- x 3-cm hyperdense area con-
sistent with a muscular calcification in close proximity 
to the abdominal wall by the right ilioinguinal nerve 
was noted. After the patient’s usual pain location was 
reconfirmed, a 25-guage needle was placed  into the 
calcified area of the right oblique muscle with an in-
plane approach under direct US-guided visualization 
(Fig. 1). Four milliliters of 0.5% bupivacaine and 40 mg 
of Kenalog (Bristol-Myers Squibb, Lawrence, NJ) were 
injected. Following the procedure, the patient reported 

almost complete resolution of his pain. At the 1-month 
follow-up, the patient continued to have almost com-
plete resolution of pain, and at the 3-month follow-up, 
the patient had 70% relief of pain.

DISCUSSION 

Chronic postoperative pain may be classified into 1 of 
3 categories: (1) neuropathic pain (secondary to nerve 
injury), (2) nociceptive pain (secondary to inflammatory 
changes in the surgical site), or (3) a combination of both 
types of pain (1,2). Although this classification exists, in 
reality it may be challenging to clinically identify the 
actual source of pain. This may in turn lead to under-
treatment of the actual pain trigger. Neuropathic pain, 
which is the result of nerve damage during inguinal 
herniorrhaphy, can be caused by compression, irrita-
tion, or entrapment by sutures, staples, mesh, tacks, 
or prosthetic material. It can also occur secondary to 
periosteal reactions or by actual nerve injuries, such as 
neurapraxia, axonotmesis, neurotmesis, or complete 
transection, which can cause end neuroma formation 
and pain. Nociceptive pain, however, can occur as a re-
sult of inflammatory changes at the surgical site leading 
to chronic pain. Foreign bodies, such as mesh, sutures, 
and staples, are possible triggers for the inflammatory 
reaction (3).   

Multiple nerves are found in the inguinal region, 
including the ilioinguinal, iliohypogastric, femoral, 
obturator, genital and cutaneous branches of the 
genitofemoral nerve, and the lateral femoral cutane-
ous nerve of the thigh. Depending on the surgical 
technique used in the herniorrhaphy, whether open or 
laparoscopic, one or more of these nerves may be injured 
(4,5). Rosenberger et al (5) found that the lateral femoral 
cutaneous nerve was the most frequently entrapped 
(58%), followed by the genitofemoral nerve (31% for 
the femoral branch and 4% for the genital branch), and 
finally by the ilioinguinal nerve (4.1%). It is difficult to 
determine which of these nerves is the source of injury 
in part owing to the shared segmental origin from the 
spinal cord (lower thoracic/upper lumbar segments), 
and partly due to their peripheral communication and 
overlap in their respective areas of innervation (3). 

Since the introduction of US technology to the medical 
field in the 1980s, it has been extensively used in the 
evaluation of inflammatory, degenerative, neoplastic, 
and cystic causes of pain. Because of its ability to 
magnify small structures and to visually differentiate 
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anatomic components of an affected area, it has aided 
in the detection and localization of many pathological 
conditions (6,7). Nerve entrapment, tendosynovitis, joint 
effusions and arthritis, bursitis, ligament disease, and 
cysts are just a few examples of painful conditions that 
can be diagnosed using US (6).

Tissue disruption, such as disease, trauma, or aging, 
is often needed for dystrophic calcification to occur (8). 
Bonucci and Sadun (9) conducted an experiment, in 
which calcification in rats’ gastrocnemius muscle was 
noticed 36 hours after the applied trauma (prolonged 
massage to the muscle). Calcification occurred in more 
than one microscopic structure within each single muscle 
fiber, including the sarcoplasmic reticulum, myofibrils, 
and mitochondria. In the same study, the degree of cal-
cification was found to be proportionate to the severity 
of the trauma applied (9). This calcification can be the 

Fig. 1. Showing Hyper-echoic tibial tuberosity (arrow heads) and infrapaterllar bursa (arrows) distended by hypo-echoic 
synovial hypertrophy and by anechoic (dark/black) fluid. 
T, patellar tendon; S, synovial hypertrophy; F, fluid

 

source of pain secondary to compression on or irritation 
of the surrounding muscles and tissue. 

CONCLUSIONS

In the present case, by using US, we were able to 
detect the densely calcified part of the abdominal wall 
muscles as a hyperechoic area at the surgical bed (Fig. 
1). This area was easily differentiated from the surround-
ing less echoic muscles and soft tissue. The ability of 
US to detect calcification is not limited to macroscopic 
calcification only. It was also found to be useful in early 
detection of microscopic calcification in certain mus-
culoskeletal conditions in which other radiographic 
modalities (x-ray, magnetic resonance imaging) failed 
to do so (10). We suggest that US should be considered 
routinely in the evaluation of cases of postinguinal 
herniorrhaphy chronic pain.
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