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Abstract
Purpose: Injury to the infrapatellar branch of the saphenous nerve (IBSN) is a relatively common
complication after knee surgery that can interfere with patient satisfaction and functional outcome.  In
some cases, trauma to this nerve can lead to the formation of a painful neuroma. The purpose of this
study is to report the results of surgical treatment in a series of patients with IBSN painful neuroma.

Methods: A retrospective review was made of 37 patients undergoing resection of IBSN neuroma at our
institution, after failure of non-operative treatment for a minimum of 6 months.

Results: Following surgery, 80% of the patients experienced statistically and clinically signi�cant
improvement in pain levels. The average NRS Pain score improved from 9.43±1.34 to 5.12±3.33
(p<0.001). The EQ-5D functional score improved from 10.48±2.33 to 7.84±2.19. Overall patient reported
satisfaction from the surgical results was good to excellent in 72% of patients. Non-favorable prognosis
was found to correlate with older age, multiple prior orthopedic surgeries at the knee area and failed prior
attempts to resect an IBSN neuroma.

Conclusion: We conclude that in patients suffering from IBSN painful neuroma, surgical resection results
in a favorable prognosis. 

Introduction
The infra-patellar branch of the saphenous nerve (IBSN) is a small nerve that originates at the medial
portion of the knee and provides sensation to the area of the tibial tuberosity without motor component.
[6,7] The saphenous nerve, a branch of the femoral nerve, accompanies the femoral artery in the adductor
canal; once exiting this canal, the nerve travels behind the medial aspect of the knee where the IBSN
branches off. The ISBN then emerges from the posterior aspect of the sartorius muscle at its distal end,
or close to the tendons of the gracilis muscle and semitendinosus muscles. [10] Figure 1.

Injury to the IBSN has become increasingly common due to the popularity of arthroscopic knee surgery
associated with ligament harvesting[2] and total knee arthroplasty. [3] Loss of sensation over the anterior
aspect of the knee secondary to knee surgery can vary. Some studies reported that IBSN injury ranges
between 22.2% and 70% following different surgeries at the knee area.[4,11,13] Moreover, trauma to the
IBSN can result in the formation of a painful neuroma, analogous to that following injury to other
peripheral nerves that have a cutaneous distribution.[14] As a result, patients usually complain of a
burning sensation and hypersensitivity that is located at the cutaneous distribution of the IBSN..[15]

Surgical treatment of painful IBSN neuroma had been previously reported.[1,3,5] However, due to the
relative rarity of this condition, previous studies included mainly case reports or small case series. As
such, the optimal surgical approach and functional outcome of these patients following surgery are not
yet -understood.
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The purpose of this case series is to report pain and functional outcomes of a consecutive series of
patients with chronic knee pain due to neuroma of the IBSN who underwent surgical treatment in our
institute. Furthermore, we investigated the correlation between different demographic and preoperative
clinical variables with postoperative clinical outcomes.

Methods
A retrospective review was made of all patients who underwent resection of painful IBSN neuroma at our
institution. We included patients with a painful IBSN neuroma secondary to prior surgery or trauma in the
knee area, who had failed a trial of non-operative treatment for a minimum of 6 months. Preoperative
assessment included demographic data, and a history of surgical intervention or trauma in the
distribution of the saphenous nerve. Physical examination findings that were supportive of IBSN related
pain included pain isolated to the distribution of the anteromedial aspect of the knee, tenderness elicited
on palpation of the medial femoral condyle (Tinel sign) and associated paresthesia along the nerve
distribution. Selective nerve block using a local anesthetic agent, was performed on selected patients to
confirm clinical suspicion of neuropathic pain. Additionally, when the diagnosis of IBSN was uncertain,
patients underwent a sensory nerve conduction velocity (NCV) study or an ultrasound imaging of the
knee area in an effort to demonstrate the subcutaneous neuroma.

Measured clinical outcomes included: hospital length of stay (LOS), early postsurgical complications and
revision surgery. Patient-reported outcomes included: numerical rating scale (NRS) for leg pain before
surgery and post-operatively, need for sustained pain treatments and patients’ satisfaction and health-
related quality of life EQ-5D-3L instrument. The EQ-5D questionnaire consists of �ve dimensions
including mobility, self-care, usual activities, pain and anxiety/depression. Each domain is rated
according to three levels of severity: no problems (1 point), some or moderate problems (2 points), and
severe problems (3 points). Phone interviews were conducted by one of the authors: (D.BS). All patients
were operated on by the senior author (SR).

Surgical technique:

An incision was done at the medial distal part of the thigh (3 cm above the knee) and continued 3 cm
along the medial surface of the knee. The deep fascia to the vastus medialis was opened and the
muscles were retracted. Under a surgical microscope, the saphenous nerve and its infrapatellar branch
were identi�ed, and neurolysis was performed on the infrapatellar nerve.

Surgical intervention was mainly directed to the removal of the neuroma and neurolysis. Proximal
transection of the IBSN close to its origin from the saphenous nerve was performed. Then, Marcaine 0.5%
was injected in the proximal nerve stump epineurally and the nerve stump was implanted �rmly into an
adjacent skeletal muscle and secured with sutures.

Statistical analysis:



Page 4/14

The paired T-test parametric analysis was used to compare pre- and postoperative pain and mean EQ-5D.
Correlation analysis was used to correlate the surgical outcome with the following variables: age, gender,
prior surgery, and prior resection of a neuroma. The data was analyzed using IBM corporation and other
(8) 1989, 2019, Statistical Package for Social Sciences (SPSS, Inc., Chicago, IL USA) version 24.0. A p-
value less than 0.05 is considered statistically signi�cant.

Ethical considerations

Approval for this research was obtained from the Institutional Research Ethics Board

Results
Thirty-seven patients (17 females, 20 males) underwent resection of an IBSN neuroma at our institution
between the years 2001 and 2015. Among them, 25 patients were available to answer a follow-up self-
reported functional outcome questionnaire. The average age was 38.9±12.5 years and average follow-up
from surgery was 94±52.9 months. Injury to the IBSN resulted from a previous orthopedic surgery in 20
patients, in 13 of them this was an arthroscopic surgery of the knee, 5 underwent anterior cruciate
ligament (ACL) reconstruction and 4 open reduction and �xation of a fracture. Three patients had
undergone previous vascular surgery involving either saphenous vein harvesting or a femoral-popliteal
arterial graft. Six patients were post resection of a tumor from the area of the distal femur or proximal
tibia. These included two osteochondromas, one schwannoma, one benign �brous histiocytoma, one
glomus tumor and one peripheral Schwannoma.

In the remaining 8 patients, a precipitating trauma or skin infection to the lower limb caused the initial
nerve injury consisting of a blunt trauma to the leg in 5, skin laceration in 2 patients and Erysipelas in one
patient. All patients had failed a trial of non-operative treatment for a minimum of 6 months and 20
patients reported undergoing numerous surgeries at the knee area prior to their referral to our institute. Six
patients were after two prior surgeries, 3 had had three and 1 patient had undergone 4 prior knee
surgeries. Three of these patients, also reported undergoing a prior unsuccessful resection of an IBSN
neuroma. Table 1.

Preoperative sensory NCV study focusing on the infrapatellar nerve was done in 27 patients. The NCV
study was able to locate a conduction impairment of the saphenous nerve and the IBSN in 89 % of the
cases. Additionally, ultrasound imaging of the nerve was done in a subgroup of 15 patients, of them, only
in 7 patients the neuroma was identi�ed prior to surgery. All patients were operated at a same day surgery
service and were released from the hospital in the evening of the surgery. No complications were noted
during surgery. One patient developed a postoperative wound infection that was treated by surgical
wound revision and an antibiotic treatment.

Following surgery, statistically and clinically signi�cant improvement in pain was seen in 80% of patients.
The NRS pain score improved from 9.4 ±1.3 to 5.1 ±3.3 (P<0.01). Nevertheless, 52% of patients reported
that they continued to use analgesic treatment regularly and 36% continued pain clinic treatments.
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Five patients (20%) underwent revision surgery in our institute due to recurrent knee pain. The time
interval between the primary and the revision surgery was 21.4±17.1 months.

The EQ-5D functional score improved from 10.48±2.33 to 7.84±2.19 (P<0.01). Overall patient reported
satisfaction from the surgical results was good in 72% of patients. Table 2.

Using regression analysis, the following variables were found to correlate with favorable pain
improvement: younger age, male gender, higher level of self-reported anxiety and depression status,
preoperative pain level and mobility limitations. A non-favorable outcome was correlated with the
following variables: high number of prior surgeries, prior resection of a IBSN neuroma and higher level of
limitations in activity and self-care (p<0.001). Figure 2

Favorable functional outcome improvement was correlated with younger age, male gender, high level of
preoperative anxiety and depression. Non-favorable improvement was correlated with high number of
prior surgeries, and higher levels of activity limitation (p=0.001). Figure 3

Other variables including: preoperative pain, limitations in mobility and self-care limitation, side of surgery
and prior surgery for resection of a neuroma were not associated with improvement in patients’
functional outcome.

Discussion
Painful neuroma of the IBSN was �rst reported by Blazina et al. in 1968.[1] Formation of IBSN neuroma
following trauma or prior surgery could result in severe and debilitating pain which is often difficult to
manage. Due to the pain, some patients are severely limited in their activities of daily living and quality of
life. [9,15]

Previous studies reported that injury to the IBSN results most commonly from orthopedic surgeries of the
knee joint.[5] This was also found in the current series. However, our series included a wide array of
additional pathologies, including: vascular surgeries, resection of benign tumors and trauma that can
result in injury to the IBSN and subsequent formation of a painful neuroma.

When conservative treatments fail to provide adequate pain relief, selective denervation with resection of
the neuroma should be considered. Neurolysis for IBSN entrapment was �rst described by House et al.
[8] who reported excellent outcome in 4 patients that suffered from medial knee pain without prior
surgery. Dellon et al.[3] reported their experience with IBSN denervation for treatment of postoperative
knee pain following total knee arthroplasty.

One of the most important elements of selective denervation is determining which patients are
candidates for the procedure. This requires a thorough history, physical examination by an orthopedic
surgeon and by a specialist in peripheral nerve surgery. Previous studies advocated the use of local
lidocaine nerve block to establish the diagnosis of IBSN neuroma[5], while others questioned the
predictive value of this trial.[12] In our patients, whenever the diagnosis of IBSN neuroma was uncertain, a
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sensory nerve conduction study and ultrasound imaging of the knee area were done in an effort to
demonstrate the subcutaneous neuroma. Our results indicate that although ultrasound imaging was able
to demonstrate a pathology in only 47% of the cases, speci�c nerve conduction study was found to have
good sensitivity and could detect a nerve conduction abnormality in 89% of the cases. However, It is
important to note that such speci�c nerve conduction studies are usually not available in routine
electrophysiological diagnostic tests and require a neurophysiologist with experience to perform this
examination.

Despite meeting the criteria for selective denervation, not all patients benefit from this procedure. In the
current study, 72% of the patients were satis�ed with the surgical outcome. Of the remaining 28% that did
not improve from surgery 13% underwent a revision surgery. Although similar success rates were
published in earlier case series [5,14] it is important to note that 54% of the patients in our cohort had
undergone multiple knee surgeries before they were referred to our treatment. Moreover, four patients had
undergone prior failed neurolysis of the IBSN. Our study identi�ed several risk factors that were correlated
with non-favorable prognosis, among them: older age, multiple prior orthopedic surgeries at the knee area
and failed prior attempts to resect the IBSN neuroma. We recommend that these risk factors be
appreciated whenever surgical intervention is considered.

Conclusions
We suggest that IBSN neuroma should be suspected in patients who develop chronic neuropathic medial
knee pain following orthopedic surgeries or trauma to the knee joint. In properly diagnosed and selected
patients, surgical neurolysis and resection of painful IBSN neuroma provides a signi�cant and long-
lasting pain improvement in the majority of patients. Furthermore, this improvement also leads to a
signi�cant improvement in patients reported quality of life.
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IBSN- Infrapatellar Branch of the Saphenous Nerve

NCV - Nerve Conduction Velocity
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Tables
Table 1. Patient demographic and clinical presentation.

Table 2. Patients outcomes
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Surgical outcome (n=25) Preoperative postoperative %

Pain NRS 9.32±1.34 5.12±3.33  

Pain Treatments      

Analgesic medication   13 52%

Physiotherapy   10 40%

Pain clinic   6 24%

Revision surgery   5 20%

Satisfaction from surgery      

Very satis�ed   12 48%

Moderately satis�ed   6 24%

Not satis�ed   7 28%

EQ 5D      

Mobility      

None 3 10  

moderate 13 15  

Severe 4 0  

Self-care      

None 10 23  

moderate 9 1  

Severe 2 1  

Usual activity      

None 3 12  

moderate 10 10  

Severe 8 3  

Pain/discomfort      

None 0 5  

moderate 4 15  

Severe 17 5  

Anxiety/depression      
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None 10 16  

moderate 6 6  

Severe 5 3  

Total EQ 5D score 10.47±2.19 7.84±2.33  

Figures
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Figure 1

Schematic representation of the saphenous and the IPSBN.
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Figure 2

Coe�ciency of independent variables on NRS pain difference following surgery.



Page 14/14

Figure 3

Coe�ciency of independent variables on EQ-5D difference following surgery.


