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A new method of arthroscopic assisted management of stiff
knee: a technical note
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Arthrofibrosis of the knee is a commonly encountered entity and often results from prolonged immobilization or delay
in postoperative mobilization of knee. Arthroscopic arthrolysis has replaced open arthrolysis as the gold standard in the
management of the stiff knee. Several authors have described their techniques and modifications for arthroscopic management of the stiff knee. Rare but devastating complications have also been reported, particularly when forceful manipulation of the knee is done during surgery. We describe a safe method of arthroscopic-assisted management of a stiff
knee with our own modifications to avoid catastrophic complications like iatrogenic fracture, tendon rupture or avulsion
while simultaneously achieving improved range of flexion.
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INTRODUCTION
Arthrofibrosis refers to a spectrum of conditions in
which loss of motion is the major clinical finding [1]. Arthrofibrosis is a common complication associated with
infection, inflammation, trauma or surgery. Over the
years, studies have highlighted various risk factors for developing arthrofibrosis which include severity of injury,
timing of surgery, infection, delayed postoperative rehabilitation, extended period of immobilization, complex
regional pain syndrome, and technical errors during surgery [2]. Because most studies investigating arthrofibrosis
have a mixed subset of patients with loss of knee motion
after either an injury or an operation, the true prevalence
of significant knee stiffness after injuries around the knee
has been difficult to determine. The reported incidence
in developed countries is as much as 11% [3,4], but this
may be higher in developing countries where prompt
and ideal management of trauma is often not available [5].
The goal of treatment of a stiff knee is an improvement in
the range of motion without further damage to the joint

Arthroscopy and
Orthopedic Sports Medicine

AOSM

or its surrounding structures. Physical therapy forms the
initial line of management but when there is no improvement or further progression of the stiffness, additional intervention in indicated. Open operative procedures were
unduly extensive and have over the years, made way for
arthroscopic treatment. Arthroscopy is less invasive and
allows the surgeon to address intra-articular pathology
under direct vision [3,6].
Arthrofibrosis is equivalent to internal immobilization
of the joint [7]. A joint affected by arthrofibrosis is less
tolerant of the high forces generated during manipulative
efforts compared to normal joints. Forceful manipulation
and inappropriate rehabilitation can lead to development
of extreme and excessive contact forces in the already
jeopardized joint structures [8]. Complications have been
described following attempts to perform forceful manipulation of the knee after operative release of fibrotic and
scarred tissues [9]. Many surgeons have described their
own techniques for performing lysis of intra-articular
adhesions by arthroscopy [4,10,11]. The application of
a safe mobilizing procedure and a technique of gentle
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manipulation is the key to avoid such catastrophic complications. In this note, we describe a new method which
in addition to arthroscopic arthrolysis, involves saline
soaked ribbon gauze packing between the patellofemoral
articulation through the superolateral portal followed by
gradual manual mobilization of knee and also describe
the advantages of this technique in mobilizing a stiff knee.

TECHNIQUE
After thorough preoperative evaluation, the patient was
subjected for an arthroscopic arthrolysis procedure.
The preoperative range of motion was noted prior to the
surgery (Fig. 1) and was reassessed after the patient was
under anesthesia. The patient received combined spinalepidural anaesthesia with an indwelling epidural catheter
for intraoperative analgesia as well as to aid in a pain-free
rehabilitation in the postoperative period.
The standard portals for knee arthroscopy were used (anterolateral and anteromedial portal). In addition, superolateral and superomedial portals were used to access the
suprapatellar area. A thorough systematic arthroscopic
examination of the knee joint was done. Fibrous adhesions found in the suprapatellar pouch, medial and
lateral gutter, between tibiofemoral and patellofemoral
articulation were carefully lysed using a combination of
shavers, suction punch and scissors (Fig. 2E). Bleeding
was handled by using an electrocautery. Following adhesiolysis, the knee was again put through its range of motion and some improvement was noted with the extent of
knee flexion. Following this, in knee extension, a salinesoaked ribbon gauze was packed in layers between the
patellofemoral articulation through superolateral portal
until the patella got lifted up thereby stretching the quadriceps and patella tendons, forcing the knee into further
extension (Fig. 2A, B).
This was done with the aim of further breaking down the
adhesions between the femoral condyles and the quadri-
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ceps tendon/patella and achieving gentle and sustained
stretch of the extensor apparatus. In addition, this lifts the
patella more anteriorly - increasing the mechanical lever
arm of extensor apparatus, thus allowing a greater stretch
of extensor apparatus with each degree of passive flexion
and with lesser amount of manual force thereby reducing
the chances of complications that are typically seen with
forceful manipulation like ligament or tendon ruptures
or iatrogenic fractures.
After packing, the knee was gradually flexed with heel
touching the table with one assistant stabilizing the thigh.
Flexion was done intermittently, allowing nearly 20° flexion with every attempt and holding it in for 60 seconds,
which allowed gentle and sustained stretching of extensor apparatus. This was followed till the maximum flexion
was possible with gauze in situ. Usually, full flexion is unattainable with an inflated tourniquet and a joint stuffed
with ribbon gauze, which was evident with increase in
range of flexion after removal of ribbon gauze and tourniquet deflation without applying additional manipulative
force (Fig. 2C, D).
With our method, we avoided a sudden pull or force on
the patellar-quadriceps tendon thereby safely circumventing the chances of complications that might occur
by such a sudden pull or force. Saline soaked ribbon
gauze packing prevents direct friction between chondral
surfaces of patellofemoral articulation, thus avoiding
inevitable complications such as cartilage damage, subchondral fractures.
In the postoperative period, the patient was started immediately on a supervised physiotherapy regime and
continuous passive motion. At a follow up of one year, we
noted an improvement in the range of motion up to 90
degrees with no extensor lag (Fig. 3).

DISCUSSION
Arthrofibrosis following trauma or surgery is a commonly
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Fig. 1. Clinical photographs showing left
knee preoperative range of motion of
26-year-old male patient with stiff knee
post syonvectomy for synovial chondromatosis. (A) Preoperative knee extension
(0°). (B) Preoperative knee flexion (20°).
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Fig. 2. Intraoperative clinical photographs. (A) Saline-soaked roller gauze used for packing in our method. (B) Roller gauze being inserted through superolateral portal. Note the patella being lifted up throwing the knee joint into extension. (C) Intraoperative knee flexion achieved with roller gauze in
situ. (D) Intraoperative knee flexion (maximum) achieved after removing roller gauze and deflating tourniquet. (E) Arthroscopic view showing suprapatellar thick fibrous adhesions limiting knee flexion.

A

seen condition in developing countries. It is essential to
understand the causes for movement restriction so that
treatment can be focused at the particular cause. Causes
for extension restriction comprise anterior cruciate ligament nodules, posterior capsule pathology and notch
impingement. Causes for flexion restriction comprise suprapatellar, medial and lateral gutter adhesions. Causes
for both extension and flexion restriction comprise soft
tissue calcifications, global arthrofibrosis, reflex sympa-
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Fig. 3. Clinical photographs showing postoperative range of motion at
12-month follow-up. (A) Postoperative
knee extension (0°). (B) Postoperative
knee flexion (90°).

thetic dystrophy, infrapatellar contracture syndrome, and
infection [12]. In western countries, loss of extension is
considered more incapacitating as small extension deficits impede normal walking. However, in Asian countries,
where social and religious customs necessitate sitting on
the ground, restricted flexion is considered more debilitating.
Arthroscopic treatment has become the procedure of
choice for treatment of arthrofibrosis of the knee when a
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trial of physiotherapy and conservative management has
failed. Over years, several authors have described their
own techniques and results of arthroscopic procedures to
tackle motion-limiting arthrofibrosis of the knee. Sprague
et al.[3] first reported a series of 24 patients with “fibroarthrosis” who gained an average of 45° of knee flexion with
arthroscopic lysis of adhesions. Other authors have also
reported similar improvements in the range of motion of
the knee following arthroscopic procedures [10,13,14].
Complications have been described following attempts
to perform forceful manipulation of the knee after operative release of fibrotic and scarred tissues [9]. Inadvertent
tearing of intra-articular tissue, undue tibiofemoral and
patellofemoral compression with chondral damage or
subchondral fractures, patellar ligament avulsion and
even femoral fracture can occur after forceful manipulation of an extensively scarred knee. In their study, Dhillon et al.[11] reported a case with extensive quadriceps
fibrosis who sustained a distal femur fracture during attempted intraoperative manipulation after arthroscopic
release. Earlier, Fox and Poss [15] had reported a rupture
of patellar ligament while manipulating stiff knees following knee arthroplasty. Tearing of intra-articular tissue
and chondral damage have also been reported following
forceful manipulative attempts [7].

To our knowledge the method we present has not been
studied or referenced in published literature. We believe
that our technique of avoiding direct forceful manipulation and relying instead on the gentle stretching of the
contracted extensor apparatus by inserting saline soaked
ribbon gauze to distend the joint space would avoid the
potential complications outlined above. It would also
break any remaining adhesions involving the quadriceps
expansion in the lateral and medial recesses, the suprapatellar bursa and the muscle adhesions to the distal
femur thus achieving further improvement in the range
of flexion. However, we believe that for stiff knees where
extension deficit is the major problem, this technique
will be less effective as posterior soft tissue contracture is
the major hindrance in such cases. A good postoperative
rehabilitation protocol that includes continuous passive
motion and supervised range of motion exercises helps
in sustaining and further improving the improvement in
range of motion obtained with surgery.
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