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Genitofemoral neuralgia is an uncommon pain disorder that could be resistant to conventional treatment. A 78-year-old woman with refractory right genitofemoral neuralgia was treated with BoNT/A subcutaneous injections; the treatment was performed three times with significant pain improvement, although temporary, and without adverse events. BoNT/A may be a promising alternative intervention in the setting of genitofemoral neuralgia refractory to oral and/or topical treatment.
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1. Introduction

The genitofemoral nerve (GFN) is a mainly sensory nerve (with a minor motor component innervating the cremaster muscle in males) that arises from the ventral rami of L1 and L2 of the lumbar plexus, within the psoas muscle. At the level of L3-L4, the GFN emerges from the psoas muscle and descends anteriorly along its fascia and passes posterior to the ureter and proximal to the inguinal ligament, finally bifurcating into the genital and femoral branches (1, 2). The femoral branch courses with the external iliac artery and posteriorly to the inguinal ligament; it pierces the fascia lata and travels into the femoral sheath, lateral to the femoral artery (1, 2). The femoral branch is a sensory nerve that conveys sensibility from the cutis of the anterior-upper thigh. The genital branch courses towards the deep inguinal ring and travels in the inguinal canal, posteromedially to the spermatic cord, to the base of the scrotum; in males, it gives motor innervation to the cremaster muscle, within the inguinal canal, and provides sensory innervation to the spermatic cord, scrotum, and upper-medial thigh in males. In females, it travels along the round ligament and innervates the mons pubis and labia majora (1, 2). Genitofemoral neuralgia is an uncommon disorder characterized by persistent or intermittent burning pain localized in the inguinal region, anteromedial upper thigh, and lateral scrotum/major labia (1, 3). Pain is relieved by assuming a bent-over position during standing while thigh extension, walking or Valsalva maneuvers exacerbate the pain (1, 2). Moreover, palpation over the pubic tubercle evokes pain and concomitant paresthesia and allodynia are common. Differential diagnosis with the ilioinguinal nerve could be challenging but clinicians suggest sequential diagnostic blocks to identify the pain generator (4). The most common cause of genitofemoral neuralgia is iatrogenic, following surgery in the inguinal region; other etiologies include traumas in the inguinal/femoral region (pubic ramus fracture and pubic symphysis irritation), indirect or direct nerve irritation, and idiopathic forms (1). Tricyclic antidepressants, lidocaine patches, gabapentin, pregabalin, and opioids are frequently used as main oral therapies (1, 2). Selective anesthetic block of the genitofemoral nerve could be effective, although rarely a permanents solution; other therapeutic approaches include radiofrequency ablation, cryoablation, and surgical intervention such as neurectomy. Botulinum toxin type A (BoNT/A) is an effective and safe treatment in neuralgias and neuropathic pain (5, 6); however, the use of BoNT/A in the setting of genitofemoral neuralgia has not been previously reported. Here we describe a woman with genitofemoral neuralgia successfully treated with subcutaneous injections of BoNT/A.



2. Case report

In October 2021, a 78-year-old woman came to our tertiary outpatient clinic with the complaint of persistent inguinal pain of severe burning quality (NRS 9/10). Her medical history comprehended osteoporosis, melanoma treated in 2005, and anxious-depressive disorder. She was taking pregabalin 150 mg BID, duloxetine 60 mg QD, clonazepam 30 mg QD, trazodone 75 mg QD, lidocaine patch, and paracetamol/codeine 500/30 mg TID. The pain in the inguinal region started in 2013 after a trauma with multiple fractures involving her right ilio-pubic branch and sacrum; at the beginning, the pain was intermittent, shooting and stabbing in quality, involving the inguinal region, and irradiated towards the ipsilateral labium majus and right upper-medial thigh, and exacerbated by hip extension. In the same year, she performed a selective anesthetic blockade of the right ilio-inguinal nerve without pain relief and a diagnosis while the anesthetic paravertebral block of L1 and L2 determined complete pain relief; a diagnosis of genitofemoral neuralgia was made. Through the years, the pain became gradually persistent with burning quality while pain medications became gradually ineffective. When she came to our attention, she was unable to walk due to the shooting pain induced by her right hip extension while palpation over the pubic tubercle and inguinal region exacerbated the pain; the affected area presented also dynamic mechanical allodynia and tingling paresthesia. She refused surgical therapy, cryoablation, or radiofrequency ablation. Since BoNT/A is an effective and safe therapy in different neuralgias (5, 6), we proposed BoNT/A subcutaneous injections in the territory innervated by the right genitofemoral nerve, which the patient accepted despite the off-label nature of the treatment. During the treatment period, her therapy remained unchanged.

The patient gave her written consent to perform the treatment with BoNT/A. She also gave her written consent to publish her images in this article. For the treatment with BoNT/A, we reconstituted a 100 U vial of onabotulinumtoxinA (BOTOX®) with 2 mL of sodium chloride 0.9% achieving a 50 U/mL dilution; in the third session we reconstituted two 100 U vials of onabotulinumtoxinA in the same manner. In the first round of injections, the total dose was 75 U while in the second and third sessions the total dose was 100 U and 150 U, respectively. The subcutaneous injections were performed with a 27-gage x 12.5 mm needle; we pinched the skin surrounding each injection site to separate the cutaneous layer from the muscular layer. The injections were performed with an injection angle of 30–45°. We applied topical 5% lidocaine crème for local anesthesia to reduce the injections pain. We assessed pain intensity with the Numeric Rating Scale (NRS) (7), Brief Pain Inventory scale (BPI) (8) at the baseline and 1 month and 10 days after each session. The NRS is a score to assess the pain severity using a numeric score that ranges from 0 (no pain) to 10 (worst pain) (7). The BPI is an assessment tool that provides information on the pain intensity and interference with daily activities (8, 9). We calculated the following subscales of the BPI: the BPI pain severity score and the BPI interference score. Patients’ Global Impression of Change scale (PGIC) (10) was assessed 1 month and 10 days after each session to determine the level of satisfaction of the patient with the changes in pain severity related to the treatment. The PGIC is based on a seven-point scale: no significant change is a 1–4 response while a favorable change is a 5–7 response. The patient was instructed to note the onset of action of BoNT/A, the duration of the benefit, and the adverse events. The first round of injections was performed in December 2021. The total dose for the first round of injections was 75 U (5 U per site); the injection pain was well tolerated by the patient (Figure 1).
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FIGURE 1
 Shows the details of the first treatment with BoNT/A in our patients. The red dots represent the sites of injection (5 U per site, total dose 75 U).


The patient described initial pain relief 10 days after the treatment; one month and 10 days later, her pain reduced significantly (NRS 4/10), and she was able to walk. During the third month, the pain gradually returned to baseline. We performed the second round of injections in June 2022 with a total dose of 100 U of BoNT/A; in this case, the pain improved gradually 13 days after the BoNT/A subcutaneous injections and reached a maximum effect a month after (NRS 3/10). The duration of the second treatment was 3 months. The third BoNT/A injections session of BoNT/A was performed in November 2022 with a total dose of 150 U (5 U per site); pain improved gradually 11 days after the treatment and reached its maximum effect after 1 month; in this case, there was almost complete pain relief (NRS 1/10) for 4 months and then a gradual return to the baseline. There were no adverse events reported. The details of each treatment with the BPI, NRS and PGIC scores at the baseline and 1 month and 10 days after each treatment session are shown in Table 1. The patient reported being satisfied with the effect of BoNT/A on pain; she was able to perform most of the daily activities and her quality of life improved very much. The only downside of the therapy, as the patient reported, was that the effect was temporary and not permanent. The fourth round of BoNT/A injections has been delayed due to other medical complications.



TABLE 1 Shows the details of BoNT/A treatment of the patient; each BoNT/A treatment was able to temporarily reduce pain as assessed by the NRS, BPI, and PGIC.
[image: Table1]



3. Discussion

To our knowledge, this is the first report of genitofemoral neuralgia treated with BoNT/A. The first line of therapy in genitofemoral neuralgia are tricyclic antidepressants (amitriptyline) and/or lidocaine patches; if the first line is ineffective or insufficient, clinicians suggest the use of oral opioids, gabapentin, pregabalin, SSRI, SNRI, and NMDA antagonists. Other non-surgical approaches comprehend selective anesthetic nerve blocks, but they typically do not represent a permanent solution while radiofrequency ablation and cryoablation could be more effective in the long term (11–14). Radiofrequency ablation has shown to induce neurolysis with minimal risk to form a neuroma; this technique has proven to be effective to achieve pain relief although this may require some time and its effect may last temporarily (15). Cryoablation induces the lysis of the myelin sheath and axon of the nerve with a higher probability of the maintenance of the integrity of the perineurium and epineurium that facilitate the nerve regeneration and avoid neuroma formation; moreover, its effect antalgic effect tends to appear earlier when compared with radiofrequency ablation technique (16). Surgical therapy is suggested when the previous approaches were ineffective; in this case, genitofemoral neurectomy or triple neurectomy of all the three inguinal nerves (ilioinguinal and iliohypogastric nerves) could lead to complete pain relief (17, 18). The inevitable complications of neurectomy are the permanent anesthesia over the skin innervated by the genitofemoral nerve (and other nerves when triple neurectomy is performed) and the loss of the cremasteric reflex (1, 17, 18). Our patient was refractory to medical therapy and refused to undergo surgical treatment or ablation with radiofrequency and cryoablation. BoNT/A subcutaneous injections were performed three times with significant pain relief regarding the genitofemoral neuralgia: the first two treatments were able to significantly reduce pain while the third one was able to achieve almost complete pain remission, although for only 4 months. The duration and the efficacy could be dose-related: with higher doses, the duration and the efficacy seem to increase. Moreover, the treatment was well tolerated, and no adverse events were reported. The oral and local antalgic therapy was not altered to determine the efficacy of the treatment. BoNT/A has proven to be effective in trigeminal neuralgia, post-herpetic neuralgia, and diabetic neuropathy with a level A of evidence (19), and its mechanisms of action on neuropathic pain are several. A recent review on the use of botulinum toxin in the setting of neuropathic pain has shown that the duration and the efficacy of the antalgic effect were correlated with the dose and the sites of the injections with the exception of trigeminal neuralgia (20). The overall duration of BoNT/A was up to 3 months in trigeminal neuralgia, occipital neuralgia, Chronic regional pain syndrome, chronic pelvic pain syndrome, and auriculotemporal neuralgia (21–24) while in post-herpetic neuralgia the duration was up to 3 months (20, 25, 26). BoNT/A has an affinity for TRPV1 sensory afferents of nociceptive fibers (27, 28) and seems to reach the central nervous system through retrograde axonal and trans-synaptic transport (29–31). BoNT/A modulates neuropathic pain through the interference with the expression of TRPV1 on the plasma membrane of sensory fibers, dorsal root ganglia, and neurons in the central nervous system (29, 32). Moreover, BoNT/A inhibits the release of CGRP and substance P in both the peripheral and central nervous system, interfering with the central and peripheral sensitization mechanisms (33–36), and enhances the inhibitory opioid and GABA systems located in the dorsal horn and brainstem (37, 38). It also attenuates microglia activation (39, 40). Moreover, some studies have shown that low doses of BoNT/A are unable to spread to the central nervous system (39, 41); this could explain the heterogeneity of responses to botulinum toxin in most reports regarding neuropathic pain (20). In our case report, the duration of BoNT/A was comparable with other cases of neuropathic pain (20). The dose of botulinum toxin necessary to obtain a significant pain reduction has yet to be defined with larger studies and should be tailored on the patient since lower doses may determine an unsatisfactory response. Since genitofemoral neuralgia has neuropathic mechanisms, BoNT/A could effectively treat cases refractory to oral and topical therapies. Our patient denied adverse events and the literature describe BoNT/A as a safe therapeutic option with minimal complications. A placebo effect is unlikely in our case report since the effect of BoNT/A was temporary and had a delayed onset of action. However, we cannot exclude a concomitant possible placebo effect of unknown degree.



4. Conclusion

BoNT/A could be a safe and effective therapy for refractory cases of genitofemoral neuralgia. However, larger studies with a placebo-control design are needed to confirm its efficacy and the appropriate dose. We hope our case report will prompt other clinicians to use BoNT/A in this setting.
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