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\/modalities of treatment meniscus tears and their outcome.
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fAbstrad: The management of meniscus injuries in adult is till controversial. In recent years there has been increase awareness of the
biomechanical and functional importance of the meniscus. This has resulted in the treatment modalities to evolved from total meniscectomy
at one extremeto partial meniscectomy and meniscusrepair and finally meniscustransplant at another. There are very few randomized trials
comparing different treatment modalities. Furthermore, the assessment tools of the outcome are numerous, some focusing onimaging, others
on physical examination, the so called objective outcome measures and others on questionnaires. Henceit is difficult to compare the resuilts
shown by different authors. It isnow clear that the subjective outcome measures have a higher validity and reliability then the objective ones.
Thereisno definitive answer regarding which of the treatment modality is best because the confounding factors are numerous eg. difference
in patients weight, occupation, hobbies, different surgical techniques, associated injuries, different outcome measures used. But it isworth-
while reviewing the recent literature. In our article, after a brief review of the anatomy and function of the meniscus, we focus on the different
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ANATOMY AND FUNCTION

The menisci are two semilunar wedges in the knee joint positioned
between the femur and the tibia. Most meniscal tissue is avascular
and dependson passivediffusion and mechanica pumping to provide
nutrition to thefibrocyteswithin themenisca substanceand therefore,
cannot repair itself if the tear is in an avascular portion of the
meniscus.*Arnoczky and Warren! have demonstrated the important
vascular anatomy of the menisci. Thelimited peripheral blood supply
originatesfromthemedia and latera inferior and superior geniculate
arteries. Branches from these vessels give rise to a perimeniscal
capillary plexus within the synovium and joint capsule, which in
turn, supplies the meniscus periphery. Various zones of the meniscus
are described based on the blood supply: the red zone is the well
vascularized periphery, the red-white zoneisthe middle portion with
vascularity peripherally but not centrally, and the white zone is the
central avascular portion. This tenuous blood supply has been
implicated in the limited healing potentia of the meniscus. The only
time a meniscus will repair itself is if the injury is located in the
periphery of the meniscus, where it has a vascular supply. A short
(<1cm) stable tear that is limited to the outer 20% of the meniscus
could heal itself with a brief period of immobilization. They are
essentialy extensions of the tibia that act to deepen the articular
surface of the otherwise flat tibial plateau to accommodate the
relatively round femoral condyles. The menisci provide several
integral elements to the knee function, including load transmission,
shock absorption, joint lubrication, and friction reduction, protection
from daily joint wear, joint nutrition and stability. Hencetheir lesions
can lead to osteoarthritis.? The meniscus has nutritive as well as
lubricating properties in the knee joint as well 2Fifty percent of the
compressiveload inthekneeistransferred by themenisci in extension,
while up to 85% is transferred at 90 degree of flexion. The collagen
orientation makes this possible by converting compressive forcesto
tensile forces. Load and forces are distributed across a much larger
surface area because of the menisci.* The complete removal of the
meniscus can result in progressive knee arthritis.

PATHOGENESIS

Traumatic meniscal tearsoccur frequently in young and active people.
A sudden change in direction while running, forceful sgquatting,
twisting the knee, or application of external forces to the knee e.g.,

rotation, varus, vagus, or hyperextension, subjects the meniscus to
tension, compression, and shear. Tension, compression, or shear forces
that exceed the strength of the meniscal matrix in any directioni.e.,
circumferential or radial, tear the tissue. Acute traumatic injuries of
normal menisca substance usualy producelongitudinal or transverse
tears, although the morphology of tears can be quite complex® and
the configuration of tears due to overloading of normal meniscal
tissue depends strongly on thedirection and therate of stretch. Unlike
acute traumatic tears through apparently norma meniscal tissue,
degenerative meniscal tears occur in association with age-related
degenerative changesinthetissue These degenerativetearsare most
common in individuals older than 40 years of age. Often, these
individuals do not recall aspecificinjury, or they recall only aminor
load applied to the knee. Degenerative tears often have complex
shapes or may appear as horizontal clefts or flaps, as though they
were produced by shear failure. Multiple degenerative tears often
occur within the same meniscus. These features of degenerative
meniscal tears suggest that at least sometimes, they result more from
age-related changes in the collagen-proteoglycan solid matrix than
from specific acute trauma.

EPIDEMIOLOGY

A meniscustear can belocated inany location, andin any conceivable
pattern. Anterior horn tears are unusual. Tears typically begin in the
posterior horn and progress anteriorly. Patients with sports injuries
are usually in mid thirty years, and account for approximately 33%
of cases. Patients with non-sporting injuries are in fourth decade of
life, and account for approximately 39% of cases. Patients with an
indefinableinjury have amean age of 43 years, and account for about
29% of cases. Thereisa4:1 maeto femae ratio in these tears, and
approximately 2/3 of all casesoccur inthe media meniscus. It should
also be noted that associated ACL tears were found in 47% of the
patientsin sportsinjuries and in 13% of the non-sporting injuries. In
the no-injury group, there were no ACL tears.®” In chronic ACL
injuries media meniscus tear occurrence is 36%, lateral meniscus
tear occurrence is 22% and both menisci tear occurrence is 16%.8

CLASSIFICATION

Themeniscustearsare classified based on their location, tear pattern
and appearance. Location based classification isself explanatory viz:
tears in red-red zone, in red-white zone and in white-white zone.
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This is adso important for treatment and prognosis point of view.
Horizontal tear, radial tear and complex tearsare based on the patterns
of the meniscus tears. Based on the appearance, the meniscus tears
are classified as bucket handle tear, flap tear, parrot beak tear,
moomplete tear, complex tear and Iongltudmal tear (Fig.2).
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Figure 1: Figure showing different types of meniscal tears

DIAGNOSIS

One or the other form of history of injury is present in mgjority of
patients coming with meniscus tears more so among youngsters.
Trivia form of injury viz: twisting of knee while walking or jerk on
knee while walking on uneven surface or getting up from sitting
posture may cause meniscus tears in elderly persons. Pain of knee
joint, is the common form of presentation. Swelling of knee may or
may not be present. Locking of knee if present signifies massive
meniscus tear with displacement giving to mechanical symptoms.
Joint line tenderness, positive bounce test, Mcmurray’s and Apley’s
grinding tests are helpful clinica signs to diagnose menisca tears.
MRI is helpful to diagnose the types and location of meniscus tears
and any other associated injuries.

NONOPERATIVE VERSUS OPERATIVE
MANAGEMENT

Failed conservative management in patients having pain and/or
locking of thejoint arethe usua candidatesfor surgery .° Arthroscopic
surgery is the method of choice to treat atear, as there are currently
no medications, braces or physical therapy treatmentsthat have been
shown to promote healing in avascular tears. The decisionismadeto
either remove or repair the tear based on the location and size of the
tear. If there is a vertica tear at the rim near the meniscal blood
supply, it is desirable to repair the meniscus by approximating the
torn edges of the meniscusto allow for healing and preventing these
edges getting caught in thejoint. Note that if the tear islocated in an
avascular portion of the joint, a meniscectomy will most likely need
to be performed.’® The main factors in the decision making of
conservative Vs surgicad management are the nature of the patient’s
symptoms and whether the patient can afford aperiod of observation
(patient’s occupation, hobbies).x°

SURGICAL PROCEDURE

Partial Vs Total

Partial meniscectomy is associated with shorter operating times, a
faster recovery, superior post operative functional scores, and better
subjective assessment of outcome as compared with that of total
meniscectomy. But no reduction in the incidence of post operative
osteoarthritis has been demonstrated in the short term. The only
prospective randomized long term follow up comparing partial and
total meniscectomy showed better functional results of partial
resection. However it did not show better results with regards to the
development of radiological OA.** Andersson and Karlson ¥ report
that the frequency of radiographic changes 14 years after
meniscectomy isrelated to the size of the meniscus removed, but the
grades of these changes are low and have little influence on activity
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and kneefunction. Burkset a reported 88% good to excellent results
of arthroscopic meniscal resection in 146 patients with isolated
meniscal injury. Resultswerebased on the Lysholm score, satisfaction
index at an average follow up of 15 years.

Open Vs Arthroscopic

There is not much evidence available from randomised trials to
establish whether arthroscopic surgery is better then open surgery.
The choice of method depends on asurgeons' experience and patient
preference with the two methods, but the potential of a skilled
application of arthroscopy to limit the damage to knee structures and
enhance therate of recovery makes arthroscopy an attractive option.
Many investigations have directly compared the results of
arthroscopic and open technique for meniscal resection showing that
outcome with the former is better than with both open partid and
total meniscectomy.

With better understanding of the benefits of preservation of
intraarticular structures, the new measuring stick for interpretation
of results after arthroscopic meniscectomy is meniscal repair.

REPAIR OF MENISCUS

During the last decade the approach to meniscal repair has
significantly evolved and continuesto expand. Thisismainly because
of the recent advances and continuing work which have contributed
to a greater understanding of the anatomic structure, biomechanical
function, and importance of meniscal tissuein joint load distribution,
stability, and congruence as well as cartilage homeostasis and
proprioception .** The indications for meniscal repair include the
position and pattern of the tear, the age of the tear, the age of the
patient, their expected compliance with postoperative instructions
andtheir activity levelsand occupation. Traditionally meniscal repair
is reserved for young, compliant patients with acute (< 8 weeks)
periphera longitudinal tears which lie within the vascular zone of
the meniscus and occur in otherwise stable or concomitantly
reconstructed knees. Repaired meniscad tearshed if thereisadequate
blood supply. Recent studies have demonstrated that meniscal repair
can be successfully achieved with tearsinlessvascular zones (White-
White tears), more complex geometric configurations, and isolated
tears in younger patients (discoid variants).’* The potential to
biologicaly augment these at risk repairs has been reported and
continues to increase. A stable kneeis also important and increased
healing rates have been seen with repairs done at same time asACL
reconstruction.® Thelocation of thetear intheknee can dsoinfluence
the outcome of meniscal repair. There is a higher rate of healing in
themedia meniscustheninthelateral meniscus. Thisislikely because
the lateral meniscus is more mobile then the medial meniscus. In
addition, there is less vascularity in the periphery of the lateral
meniscus because of the presence of the poplitea hiatus .’® Thereis
currently no reliable treatment option that addresses tears located in
the inner two third of the meniscus, although repair of tearsin this
area have been attempted.r” Kocabey et a8 repaired 29 menisci in
the red-red zone and 26 in the red-white zone with excellent results
at 12 months. Some authors” have reviewed the healing potential of
tears extending into the avascular zone in patients age 40 years or
older and in patients aged 20 years and younger. In the older cohort,
93% of tears were asymptomatic for tibiofemora joint symptoms.
On second look arthroscopy, only oneout of six tearswascompletely
healed, two were partially healed, and three had failed. Comparable
results were obtained with the younger patient cohort.

SURGICAL TECHNIQUES

Meniscus repair can be achieved by numerous techniquesincluding
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open and arthroscopic-assisted inside-out methods as well as
arthroscopic outside-in and all-arthroscopic meniscus repair
methods.*? The arthroscopic-assisted inside-out meniscus repair
technique popularized by Henning has enjoyed the most clinical
experience and documentation in the literature.? It has been referred
to asthe “gold standard” against which more recent techniques have
been compared based on published biomechanica studies that have
documented superior repair construct strength using singleand double
vertica mattress suture configurations.?>2 [t may bebetter considered
abenchmark against which newer all-arthroscopic methods may be
compared. Although inside-out repairs are associated with the
potential for optimal repair strength, disadvantagesinclude extended
operative times, the need for accessory incisions, open dissection,
and potentialy more postoperative pain and morbidity related to
stiffness and neurovascular injury .

IMPLANT FIXATORS

Many meniscal repair devices are now available that enable an all-
arthroscopic approach to stabilizing tears. These devices have made
meniscal repair truly arthroscopic, easier, quicker, associated with
less surgical dissection (no accessory incisions), less pain and less
need for operating room assistance. It is necessary to emphasize that
precise indications must be adhered to when using these all-
arthroscopic fixator devices to repair meniscal tears. The morerigid
first-generation implant devices based on areverse-barbed fish hook
design (with or without crossbar anchors or screw threads) are
indicated only for repair of vertica longitudinal red-red and red-
white meniscal tears located in the posterior horn of the menisci.
This is because these devices reduce and hold the meniscal tear site
apposed by achieving purchase on both sides of the torn meniscal
fragment. Unequd “barb” or “screw” distribution due to improper
insertion positioning or placement in more complex or peripheral
tears can lead to devicefailure through pull-through or pull-out. The
technique of repairing meniscal tears using fixators is similar for
most devicesin that after preparation of the tear site, and potentialy
provisional reduction, thetear distance from the periphery isassessed
and measured, which allows selection of the appropriately sized
fixator length. The fixators are inserted perpendicular to the tear,
bridging (preferably equally) the two meniscal fragments and
stahilizing them with the device held in place by the barbs, threads,
or cross bar. It is essentid that there be enough meniscal tissue on
both sides of the tear in order for the device to function optimally.
Extreme care must be taken to ensure that the fixator head is parallel
tothejoint surface and seated flush or countersunk to the surrounding
surface of the meniscus to reduce the chance of articular cartilage
injury. Suture-Based Devices The various implant fixators that have
been introduced share a similar design in that they function for the
most part as relatively rigid devices that bridge a meniscus tear site
inthe manner of a“straight pin” reducing and holding the tear edges
apposed to allow for healing. Due to early case reports of problems
of foreign body synovitis, retained and painful fragmentsand chondral
scuffing and injury, aswell as published |aboratory studiesindicating
that many of thesedevicesprovideinferior fixation strength compared
to vertical mattress suture configurations, improved designs have
been sought.??® In response to these concerns and in the interest of
reducing morbiditiesand increasing biomechanical strength, second-
generation devices have been released that incorporate all-
arthroscopi ¢ techniques and hybrid bioabsorbabl e fixator/anchor and
suture constructs. Severd of these newer self-adjusting suture devices
are based on the arthroscopic delivery of extended resorption or
nonabsorbable braided polyester suture acrossthetear siteusing pre-
tied, dliding knot configurations that alow for clinching of the

interposed and interconnected suture between two anchoring
implants.

REPAIR AUGMENTATION METHODS

Use of it is mainly indicated in cases of isolated (no concomitant
ACL reconstruction) meniscus repair in which concerns exist
regarding hedling, (ie, avascular tears, complex tears, or bucket-handle
tears associated with a deformed tissue edge) then augmentation
techniques to enhance vascularization and improve the biological
milieu should be considered. Authors have earlier established that
meniscus repair performed at the time of ACL reconstruction is
associated with a higher healing rate than isolated repair.® Studies
have demonstrated that meniscus healing relies on vascular access
and ingrowth, production of achemotactic and mitogenic fibrin clot
or matrix that supports an inflammatory fibrovascular scar and a
reparative fibroblastic proliferative healing response.®® Several
methods may be used to mechanically enhance the vascular supply
and locally enrich and concentrate the fibrin clot scaffold.®

TREPHINATION

Trephinationinvolvescreation of small vascular accesschannelsusing
a22-gauge spinal needleinthemeniscus. Theneedleisplaced through
the portals of the skin and piercesthe periphery of the meniscus at 5-
mm intervals traveling radialy through the meniscus and tear site.
Caution should be taken to avoid piercing the menisca surface, and
overpenetrating and further injuring thetissue. Trephination promotes
vascular access channels, enabling capillary ingrowth from the more
vascularized peripherd tissuesto the otherwise avascular inner third
of the meniscus.*

FIBRIN CLOT TECHNIQUE

It includesinsertion of an exogenous autologous fibrin clot is based
on the concept of promotion of tear site healing by introducing a
concentrated autologous platelet-rich matrix with associated
biological factorsthat may act aschemica mediatorsfor tissuerepair
and aswell as an adherent mechanica scaffold. Various methods for
preparation and insertion of a fibrin clot have been reported and
clinical evidence has documented increased healing ratesin isolated
tears and avascular treated with fibrin clot.®

PLATELET-RICH FIBRIN MATRIX

Much attention has been given recently to refined techniques that
produce a more concentrated and volume stable fibrin matrix that is
richintrapped platel etsand associated growth factors (platel et-derived
growth factor, transforming growth factor beta, epidermal growth
factor, fibroblast growth factor, vascular endothelial growth factor
and endothelia cell growth factor).

REPLACEMENT OF MENISCUS

Indicated in cases where meniscus tears cannnot be successfully
repaired M eniscustranspl antation hasbeen shown to bean acceptable
procedurefor younger patients.**The primary candidateisapatient
younger then age 50 years who has had a total meniscectomy and
who either has pain in the tibiofemoral component, arthroscopic
evidenceof articular cartilage deterioration or both. Contraindications
are advanced knee joint arthrosis, with flattening of the femoral
condyle, concavity of thetibia plateau and osteophytesthat prevent
anatomic seating of the meniscus allograft; axial malalignment, knee
jointingtability; kneearthrofibrosis; muscular atrophy; and prior joint
infection.

POSTOPERATIVE PROTOCOLS
Patients are placed in a postoperative brace or knee immobilizer in



the operating room locked in extension to facilitate ambulation and
transferring.® It is discontinued when the patient has adequate leg
control usualy within three weeks. Weight is alowed in extension
initially on crutches and then advanced as comfort allows with full
weight-bearing encouraged when pain and effusion subsides and
quadricepsfiring isadequate usually at 3to 4 weeks. Range of motion
0°-90° is encouraged immediately on postoperative day one.
Progression of motion particularly in terminal flexion is encouraged
depending on the repair site, size, geometry, and strength. Large,
deformed, bucket-handle tears extending through to the posterior
horns and considered “at risk” repairs are progressed more slowly
over the first 2 months from the standpoint of termina flexion and
loading and squats beyond 90°.% A functional rehabilitation protocol
isfollowed progressing each patient dependent on comfort with range
of motion, restoration of strength, and ultimately ability to perform
agility and functional aswell as sport-specific drills. Return to sports
is usudly at 4 to 6 months when appropriate functional goals are
reached and the patient no longer has point tenderness over therepair
site.

COMPLICATIONS

The problems encountered with the use of arthroscopic fixators
includes pull-out and pull-trough device failure with migration and
breakage, cystic hematoma, foreign body reaction, transient soft-tissue
inflammeation, and chondral injury.® The issue of chondral abrasion
secondary to menisca implant fixatorsis particularly worrisome and
has prompted atrend towards using lower profile devices aswell as
newer hybridized suture-based systems. All arthroscopic repair
techniques are associated with significant learning curves .

RESULTS

Many Authors have published outcomes after meniscal repair for
the various discussed techniques.

Open repair

DeHaven et a *° reported 100% retrieval of 33 patients, average age
18.9years, average 10.9 year follow-up (range: 10.1-13 years) treated
with open meniscal repair and noted a 79% long term survival rate.

I nside Out

Early reports of results after the inside-out repair technique were
reported by Scot et d® in 260 repairs performed in 240 patients,
average age 22 years, average follow-up of almost 2 years.
Concomitant ACL reconstruction was performed in 80% of cases.
Theresultsindicated that 62% of repairswere healed on arthroscopic
second look or by arthrogram compared to 17% incompletely healed
and 21% not healed. Of note, based on clinical and subjective
evaluation, 92% were stable and 80% returned to active sports. Ina
comprehensive review of 117 consecutive inside-out repairs by
Cannon®, 90 patients were reported: 68 repairs with concomitant
ACL reconstruction and 22 isolated repairs.25 Overal rate of clinica
success was 82% with 93% of the ACL associated cases successful
compared to 50% of the isolated cases.

Qutside-in

Outside-in technique results have been published by Rodeo® who
found that in 90 patients, average age 25 years, average follow-up of
46 months (range: 36-89 months), overall 87% had a successful
outcome.17 Failure was noted in 38% of the unstable knees, 15% of
the stable knees, and 5% of the ACL-reconstructed knees.
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Implant fixators

The vertical FasT-Fix group had been found to be better with
comparatively less displacement (primarily repair site gapping) and
greater relative stiffness.

Results of 280 menisca repairs (RapidLoc [DePuy Mitek, Raynham,
MA] in 88 patients, T-Fix [Acufex Microsurgica, Mansfield, MA]
in 85 patients, and FasT-Fix [Smith &amp; Nephew Endoscopy,
Andover, MA] in 92 patients) were evaluated by Kalliakmaniset a.
They found that these meniscal repair systems appeared to be safe
and effective and provided a high rate of menisca healing both in
patients with complex tears and in patients with tears located in
Cooper radial zone 2.

Petsche et a* 39 reported on asingle surgeon’s experience with the
MeniscusArrowsin 29 patients, average age 29 years, averagefollow-
up 24 months after meniscal repair surgery. Hefound a 7% incidence
of failure and in 5 patients, mild subcutaneous irritation was noted,
which resolved within 3 to 7 months. Sgaglione % reported on a
consecutive series of 109 meniscal repairs performed using an al-
arthroscopic hybrid technique using the Meniscus Arrow and the T-
Fix system. The study group was followed prospectively; average
patient agewas 28 years (range: 15-49 years) and the averagefollow-
up 3.2 years (range: 2-4.4 years). The Meniscus Arrow was used
exclusively for therepair in 55% of patientswhileArrowsand the T-
Fix were used in 45% of patients. An associated ACL reconstruction
was performed in 72 (60%) patients while an isolated repair was
performed in 37 (40%) patients. All isolated repairs were treated
with an autologous fibrin clot technique. No difference was noted in
outcome between the Arrow alone group compared to the hybrid
group. The overall failure rate, defined as the need to return for
menisca surgery, was 5.5% with theisolated repair patients noted to
have 4 failures (10.8%) while in the ACL reconstructed patients;
there was afailure rate in 2.7% (2) patients.

SUMMARY

Proper patient selection is the key for a successful meniscal repair.
The patients must be thoroughly explained regarding the procedure
and prognosis.  Asthe techniques and devices continue to improve,
the decision to select onetechnique or techniques over another should
ultimately be based on the sound eval uation and experience associated
with aparticular deviceand itssafety and potential efficacy. All repair
methods are associated with their own particular learning curves. In
genera, menisca fixators and implants should be used for vertical,
longitudinal red-white tears that are not periphera detachments and
are associated with at least a 2-3 mm rim width to provide optimal
tissue contact. Newer all-arthroscopic suture-based systems as well
asingde-out or outside-in suture may be best used for repair of more
complex tear patterns or less vascular tears with less optimal tissue
viahility or with significant deformity or deformation asseeninlarge
displaced bucket-handle tears. In addition in cases of peripheral
capsular detachment of the meniscus or in repairing meniscal
alografts, suture should be used.

FUTURE PROSPECTS

Molecular biology, polymer science, gene therapy and bioactive
proteins that augment repair mechanisms are the prospects on which
the future depends to provide improved biological solutions for
meniscal repair and increased capability to regenerate meniscal
tissue. %4t Harnessing growth factors through control of dosing,
delivery and release mechanisms have been shown to enhance
healing, speed up recovery and smplify postoperative protocols.*?
Gene-modified tissue engineering methods are al so being investigated
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DRUG PROFILE
Naftopidil

Background: In the past Alpha- AR blockers were mainly used as anti hypertensive agents. Around 1980, prazosin was introduced in quinazoline group
which are selective al receptro blocker. During various scientific studies the effectiveness of al- AR blocker on BPH was discovered but magjor limitation of
their applications are prominent first dose hypotension. Tamsulosin was introduced which is uro selective alA- receptors blocker. There are less episodes of
postura hypotension with tamsulosin as compared to old al-AR blockers. Around 1990, Naftopidil was developed as a novel anti hypertensive agents but
failed to show satisfactory effects on blood pressure. Later on various molecular studies proved that Naftopidil isaalD/1A receptors blocker useful in patients
of BPH. Pharmacodynamics: Uroselectivity : Naftopidil was found to be more potent for the V 1D- adrenoreceptor (AR) than for other V1-AR subtypes. It has
approximately 17 fold higher selectivity for the V1 D-AR than for the V1b subtypes so it has fewer effects on peripheral blood vessels and less chance of
postural hypotension and dizziness. Alpha 1- adrenoceptorsin the urethral smooth muscle are mainly the alA subtype. Naftopidil has a high affinity for alD-
AR , which is used for the treatment of LUTS associated with BPH; Naftopidil is assumed to improve urinary flow by relieving urethral pressure, which is
elevated by the sympathetic nervous system, because it antagonistically suppresses the noradrenaline- induced contraction of human prostatic urethral smooth
muscle. Pharmacokinetics: After oral administration 80%-90% dose is rapidly absorbed. The absolute bioavailability is approximately 17-20% after ora
administration of 50 mg Naftopidil. The time to peak plasma concentration is approximately 0.5-1 hour post dose. If Naftopidil is given on full stomach time
to peak plasma concentration is delayed but no effect on absorption and bioavailability. The steady state volume distribution (VD) of Naftopidil is 2-3.3 I/kg;
plasma protein binding ranges from 70-90%. After hydroxylation in liver which yields two active metabolites 1) (phenyl) hydroxyl- naftopidil (PHN),2)
(naphthy 1) hydroxynaftopidil (NHN). The metabolic conversion of Naftopidil is primarily consists of conjugation with glucuronidate and sulphate, whereas
hydroxylation, demethylation and ether cleavage are less prominent. The pharmacologica inactive metabolites of Naftopidil are mainly eliminated in urine.
While pharmacologically active metabolites (PHN,NHN) are excreted in faces. Therenal clearancerate of Naftopidil is 9-11 ml/min/kg. I ndication: Naftopidil
isindicated in the treatment of BPH associated with lower urinary tract symptoms. Dose and Administration: The recommended dose of Naftopidil is 50mg
once in aday. The dose adjustment is necessary in patients with liver impairment; no dose adjustmentsis needed in patients receiving hemodiaysis. Adverse
Effects include dizziness, abnormal ejaculation and, less frequently headache, asthenia, postural hypotension, palpitations and rihintis. Nausea, vomiting
diarrhoea, and constipation can occasionally occur. Hypersensitivity reactions syncope has been reported rarely. Drug | nteractions: Antihpertensive medication
and nitrates: Co administration causes increased risk of hypotension/postura syncope.




