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Abstract

increase the awareness of this condition.

Background: The infrapatellar branch of the saphenous nerve (IPBSN) contains only sensory fibers that
innervate the knee regarding its anteromedial aspect and the anterior-inferior portion of its capsule. IPBSN
damage has been recorded as a postoperative complication of surgery about the knee, which is manifested
by pain, numbness and reflex sympathetic dystrophy. The incisions made for arthroscopy, medial
arthrotomy, and anterior cruciate ligament surgery also, can causes IPBSN damage in about 0.5 to 30% of
cases. We aimed to study the frequency of infrapatellar branches of the saphenous nerve entrapment/
injured in Egyptian patients to find the incidence of its affection in post-operative knee surgeries and to

Results: Ninety patients complaining pain at the antero-medial aspect of the knee were collected and
divided into 3 groups: G1 included 30 patients with a history of total knee replacement, G2 included 30
patients with a history of knee arthroscopy and G3 included 30 patients with non-specific knee pain. All
patients went to clinical, electrophysiological study and laboratory measures.

There was a significant statically differences of sensory nerve conduction study regarding latency and
amplitude of infrapatellar nerve between the three groups and significant statically differences of clinical
signs among patients of the studied groups regarding Hofmann-Tinel sign and pain provocation test.

Conclusion: The entrapment/injury of IPBSN is an underestimated sometimes unrecognized cause of post-
operative knee pain to many clinicians. Awareness of this condition would probably help in managing

these cases to decrease post-operative pain and disability as the frequency of infrapatellar neuropathy post
total knee replacement was 56.6% and post arthroscopic surgery was 63.3% in cohort of Egyptian patients.

Keywords: Infrapatellar nerve, Entrapment/injured, Arthroplasty-arthroscopy-tunnels, Sign-sensory conductive study

Background

The infrapatellar branch of the saphenous nerve (IPBSN)
contains only sensory fibers that innervate the knee re-
garding its anteromedial aspect and the anterior-inferior
portion of its capsule. The saphenous nerve gives the

* Correspondence: sdalia30@gmail.com

'Physical Medicine, Rheumatology and Rehabilitation Department, Faculty of
Medicine, Menoufia University, 18 El Mamoon street-Shebeen El coom,
Menoufia Governorate, Shebin El-Kom, Egypt

Full list of author information is available at the end of the article

@ Springer Open

IPBSN through the adductor hiatus then it pierces the
fascia lata and become subcutaneous [1].

One of the often causes of anterior and/or medial
knee pain and tightness on the back of the leg above
knee is entrapment/injured of the infrapatellar branch
of the saphenous nerve which is usually presents with
going upstairs and is caused by either compression or
irritation of the saphenous nerve at the adductor
canal or anywhere along its course. The entrapment/
injured also may be associated with trauma to the
nerve either surgical or non-surgical, typically at the
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medial or anterior aspect of the knee. The infrapatel-
lar nerve entrapment/injured symptoms are often
mistaken for other more frequently encountered dis-
orders affecting this area, such as knee joint osteo-
arthritis, patello-femoral pain syndrome, medial
collateral ligament injuries pes anserine bursitis, and
medial meniscus injuries [2, 3].

IPBSN entrapment/injured is difficult in diagnosis
as it may be mistaken with or mimic a variant of
conditions as lumbar radiculopathy, suprapatellar
plica, patellofemoral disorders, tibial stress fracture,
tear of medial meniscus, pes anserine tendonopathy
or bursitis, reflex sympathetic dystrophy osteochon-
dritis dissecans, and nonspecific synovitis [4].

IPBSN damage has been recorded as a postoperative
complication of surgery about the knee, which manifested
by pain, numbness and reflex sympathetic dystrophy. The
incisions made for arthroscopy, medial arthrotomy, and
anterior cruciate ligament surgery also, can causes IPBSN
damage in about 0.5 to 30% of cases [5].

In the present article we aimed to study the frequency
of infrapatellar branches of the saphenous nerve entrap-
ment/injured in Egyptian patients to find the incidence
of its affection in post-operative knee surgeries and to
increase the awareness of this condition.

Methods
The study was approved by ethical committee in
faculty of medicine of our institutional University.

(2020) 47:19
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An informed written consent was obtained from each
patient.

A case-control study includes ninety patients
complaining of pain at the antero-medial aspect of
the knee were collected from the outpatient clinic
of physical medicine, rheumatology and rehabilita-
tion department in the period from a February 2018
to February 2019. Patients of the present study were
collected and classified into 3 groups: the first
group included 30 patients with a history of total
knee replacement, the second group included 30
patients with a history of knee arthroscopy and the
third group included 30 patients with non-specific
knee pain persistent for more than 3 months with
exclusion of local( previous trauma, surgery, frac-
ture, and arthroscopy) and systemic (inflammatory,
metabolic and late stage of degenerative arthropa-
thy) causes of knee pain and the procedure
performed to patients with this complain after the
mentioned duration. The study included both sex.
Their age ranged from 49 to 60 years. The present-
ing study excludes pregnancy, history of underlying
metabolic diseases (such as diabetes mellitus, thy-
roid diseases, and rheumatoid arthritis) which can
cause neuropathic pain or musculoskeletal pain in
knee region.

All patients were subjected to demographic data
recording, history taking, clinical examination includ-
ing general, local, and neurological examination of

Fig. 1 Electrophysiological parameters of infrapatellar nerve including the peak sensory latency and amplitude, performed in the department of
Rheumatology and Rehabilitation by assessment of the sharing rheumatologist using NIHON KOHDEN apparatus
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Fig. 2 Electrophysiological parameters of infrapatellar nerve including the peak sensory latency and amplitude, performed in the department of
Rheumatology and Rehabilitation by assessment of the sharing rheumatologist using NIHON KOHDEN apparatus

knee, and all have done complete blood count (CBC),
erythrocyte sedimentation rate (ESR), C-reactive pro-
tein (CRP), and hepatitis C virus antibody (HCV) to
exclude systemic polyneuropathy.

Electrophysiological parameters including the peak la-
tency (PL) and the amplitude of the sensory nerve action
potential (SNAP) were measured for all patients using a
NIHON KOHDEN apparatus. The study was performed
on both sides. Infrapatellar nerve entrapment/injured
was defined as peak sensory latency of longer than 4.2
ms, and the amplitude was less than 4.4 uv regarding to
Kim and his colleague as they reported in their study the

normal parameters of peak sensory latency (4.11 + 0.30
ms) and amplitude (4.16 + 1.49 pV ) of IPBSN [6], Figs.
1 and 2.

Recording was performed with patient in a supine
position, extended their legs. The recording was
done with a 10-min sweeping time, 0.1-0.2 min
stimulus duration and 20-30 mA stimulus intensity,
which was the highest intensity without stimulation
of the neighboring nerves. Recording at optimum
stimulation and recording site was anticipated.
Stimulation was conducted on the X-reference
line about 5-6 c¢cm medial to the patella medial

rheumatologist using NIHON KOHDEN apparatus
.

Fig. 3 Technique of NCS of infrapatellar nerve, performed in the department of Rheumatology and Rehabilitation by assessment of the sharing

~N
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Table 4 Clinical signs of infrapatellar nerve entrapment/ injury among patients of the three studied groups in the affected side

GI1
No %
Hofmann-Tinel sign —ve 13 433
+ve 17 56.6
GI1
No %
Pain provocation test -ve 14 46.6
+ve 16 533

G2
No

G3 p value
% No % X2
36.6 27 90 0.758 0.038
63.3 3 10

G3 p value
% No % 2
433 28 933 0.647 0.049
56.6 2 6.6

No number, % percent

This table shows a significant statically differences of clinical signs regarding Hofmann Tinel sign and pain provocation test of infrapatellar nerve entrapment/
injury in the affected side by comparing both first and second groups with the third group while the first and second groups were comparable

tip, and on the Y- at the lower quarter of the
thigh length. Recording electrode was placed 1.5-
2.0 cm below the patella’s inferior tip and the
reference electrode was positioned 4 cm distal to
the recording electrode regarding to the direction
of IPBSN, Fig. 3.

Entrapment/injured of infrapattelar nerve diagnosed
clinically by: a sharp pain at the level of the Hunter canal
which can be provoked by pressure (Hofmann-Tinel
sign). A pain provocation test can be used to determine
the presence of a neuropathy of the saphenous nerve as
the patient is on the side, the hip is extended and
abducted and the knee flexed.

So, we rely on both clinical and electrophysiological
study of infrapatellar nerve to diagnose its entrapment/
injured.

SPSS (Social Science Software Statistical Package),
version 16, was used, tabulated and analyzed the
data obtained on an IBM compatible computer. Two
types of statistics were performed: descriptive statis-
tics included percentage (percent), mean, and SD,

and analytical statistics included Student’s ¢ test,
post-hoc test (used to identify significant differences
while evaluating three or more groups), x2 and
ANOVA (F test used to assess the variation between
the groups when the means is greater than the vari-
ation of the group’s observations). p value was non-
significant if p value exceeded 0.05, it is significant if
p value was equal or less than 0.05 and was ex-
tremely significant if p value exceeded 0.001 [7].

Results

There was no significant difference in the patients of
the studied groups regarding age, sex HB, WBCs,
Platelet and ESR results in Table 1.

There were a high statically significant differences
of clinical signs of infrapatellar nerve entrapment/ in-
jury regarding Hofmann-Tinel sign and pain provoca-
tion test and electrophysiologic study of infrapatellar
nerve regarding peak sensory latency and amplitude
between the two sides in patients of the first and

100.00%
90.00%
80.00%
70.00%
60.00%
S0.00%
40.00%
30.00%
20.00%
10.00%
0.00%

comparable

Pain provocation test

Fig. 4 Our clinical study revealed a significant statically differences of clinical signs regarding pain provocation test of infrapatellar nerve
entrapment/injury in the affected side by comparing both first and second groups with the third group while the first and second groups were

= Group 1
®m Group 2

» Group3

we
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Table 5 Sensory nerve conductive study of infrapatellar nerve among patients of the three studied groups in the affected side

Group 1 Group 2 Group 3 F test p value LSD
Infrapatellar nerve 581+ 1.03 568 £ 0.74 42 +034 47132 0.001 pl =078
SNCS-latency 02 = 005
p3 =004
Infrapatellar nerve 233+ 06 204 £07 434+17 55.245 0.001 pl =065
SNCS-amplitude 02 = 003
p3 = 0.02

LSD least significant differences, SNCS sensory nerve conductive study

This table shows a significant statically differences of sensory nerve conduction study regarding latency and amplitude of infrapatellar nerve in the affected side
by comparing both first and second groups with the third group while the first and second groups were comparable

second groups and insignificant differences in the
third group in Tables 2 and 3.

There was a significant statically differences of
clinical signs of infrapatellar nerve entrapment/ in-
jury in the affected side regarding Hofmann Tinel
sign and pain provocation test by comparing both
first and second groups with the third group while
the first and second groups were comparable in
Table 4, Fig. 4.

There was a significant statically differences of sen-
sory nerve conduction study regarding latency and
amplitude of infrapatellar nerve in the affected side
by comparing both first and second groups with the
third group while the first and second groups were
comparable in Table 5, Fig. 5.

Among the 30 patients of the first group with
total knee replacement, about 17 patients were
diagnosed as infrapatellar nerve entrapment/injured
regarding both clinical and electrophysiological
findings with a rate of 56.6%, and among the 30
patients of the second group with arthroscopy about
19 patients were diagnosed as infrapatellar nerve

entrapment/injured with a rate of 63.3%. However,
among the 30 patients of the third group who are
presented by variant grades of knee pain there was
no patient diagnosed as infrapatellar nerve entrap-
ment/injured regarding electrophysiological study in
spite the presence of clinical signs in about 3 pa-
tients but without electrophysiological abnormality
in Table 6, Fig. 6.

Discussion

Our results were consistent with Sundaram and his col-
league [8] as they demonstrated through their clinical
study that about 55% of patients following Total Knee
Arthroplasty complained altered sensation around the
knee at the distribution of infrapattelar nerve during a
follow-up period of 2.7 years.

Jacob and his team also [9] reported that the overall
incidence of infrapatellar nerve injury following total
knee arthroplasty was 79% of patients of their study
group.

In the same way, Henningsen study [10] revealed
that about 84% of the patients receiving total knee

w

o
A

o~

~

.

Group 1 Group 2

groups were comparable

Group3

Fig. 5 Our electrophysiological study revealed a significant statically differences of sensory nerve conduction study regarding latency and
amplitude of infrapatellar nerve in the affected side by comparing both first and second groups with the third group while the first and second

B IPS SNCS - atency

B IPS SNCS-ampitude
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Table 6 Frequency of infrapatellar nerve entrapment among patients of the three studied groups

Group 1 Group 2 Group 3 X2 p value
Frequency of infrapatellar No % No % No % 0.758 0.03
nerve entrapment 17 566 19 633 0 0

This table shows the frequency of infrapatellar nerve entrapment among patients of the three studied groups.

arthroplasty had signs of entrapment/injured to the
infrapatellar branch of the saphenous nerve in the
operated leg.

Mistry and his colleague also reported that the sensory
changes caused by damage to the infrapatellar branch of
the saphenous nerve during total knee joint arthroplasty
is a common occurrence and can interfere with patient
satisfaction [11].

Our results were consistent also with Sanders et al.
[12] as they reported that about 74% of patients post
arthroscopic surgery developed infrapattelar nerve en-
trapment/injured.

Kartus and his colleague [13] also documented that
the iatrogenic injury of infrapatellar nerve post knee
arthroscopy has been found in about 12 to 84% of cases.

In the same way, Mochida and Kikuchi [14] reported
that the sensory disturbances in the region where the
infrapatellar branch is distributed in patients after
arthroscopic knee surgery recorded an incidence rate of
22.2% that can be reduced by clarifying the distribution
of the infrapatellar nerve branch regarding to palpable
landmarks.

Figueroa and Portland [15, 16] also reported that the
sensory disturbances in the distribution of infrapatellar
nerve in patients who undergo arthroscopic surgery has
been reported as 0.06—77 % incidence rate.

Jameson and his team [17] reported that the inci-
dence of infrapattelar nerve entrapment/injured in
patients post arthroscopic surgery was 5%.

On the other line, Tifford and his team [18] reported that
injury to the infrapatellar branches of the saphenous nerve
is not an uncommon occurrence after ACL reconstruction,
meniscus repair, or even routine diagnostic arthroscopy

Our results were consistent with Hosahalli [3] clinical
study as the reported that the incidence of infrapattelar
nerve entrapment/injured among patients with nonspe-
cific knee pain accounts for < 1% of adults presenting
with lower extremity pain [3].

We recommended carrying out more extensive studies
on the infrapatellar branch of the saphenous nerve using
a greater variance in age and larger sample size to meas-
ure the incidence and the prevalence of its affection
among cohort of Egyptian patients that could help in the
treatment of this condition.

Conclusion

The entrapment/injury of IPBSN is an underestimated
sometimes unrecognized cause of post-operative knee
pain to many clinicians. Awareness of this condition
would probably help in managing these cases to decrease
post-operative pain and disability as the frequency of
infrapatellar neuropathy post total knee replacement was

70.00%
60.00%
50.00%
40.00% 1
30.00% 1
20.00%
10.00% 4

0.00% *
Group 1

in the first group, 63% of the second group and 0% in the third group

Incidence of IPS entrapment

Group 2

Fig. 6 Our clinical and electrophysiological study revealed the incidence of infrapatellar neuropathy among patients of the study groups as 56%

Group3
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56.6% and post arthroscopic surgery was 63.3% in cohort
of Egyptian patients.
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CMAP: Compound muscle action potential; SPSS: Statistical package for the
social science software; SD: Standard deviation; LSD: Least significant
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