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SUMMARY

Herniated lumbar disc (HLD) is a common conditibattfrequently affects the spine in
young and middle-aged patients.There is limitecll@@ta on the epidemiology, clinical
and radiological patterns and outcomes after syfgedumbar disc herniation.

The aim of this study was to assess the patterdsoatcomes of surgically treated
lumbar disc herniation among patients at MoiTeaglaind Referral Hospital.

This was a longitudinal study that involved folleyw of patients post operatively for upto

4 weeks. Data was collected consecutively till S@nsjze attained.

Forty eight patients were studied. Males were nadiected than females. The mean age
was 4719 years. Clerical work (42%) was the maicupation. The most common risk
factor was heavy weight lifting (68.8%). Diminishadkle jerk (75%) was the most
common reflex change noted. Foot drop (weaknesankie dorsiflexion) was seen
equally in 34% of patients with L4/L5 and L5/S1dlserniations. SLR test was positive
in 98%, Braggard's (50%), crossed SLR and FST wmsitive in 15% and 4.2%,
respectively. Seventy nine percent of the partidipdad HLD at L5/S1 while those with
HLD at L4/L5 and L3/L4 were 73% and 21%, respedyiveExtrusion (79%),
sequestration (15%) and protrusion (12.5%) wereythes of HLD seen. Postero-lateral
(92%), central (12.5%) and extreme lateral (4.2%})enthe locations of HLDs. Intra-
operative complications were noted in 14.6%. Ppstratively, one participant developed
DVT and one had failure of pain relief. The medpast-operative VAS was 1 (IQR 0-2)
from the median pre-operative VAS of 8(IQR 7-9).rk&d improvement in VAS was
noted across all types and level of disc herniatAin2 weeks post-operatively, 45.8%
equally reported excellent andgood outcome accgrttithe MacNab’s criteria while at

4 weeks, 66.7% reported an excellent outcome v8il2% reported a good outcome.
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Low back pain (LBP) and leg pain were the main @négtions. Diminished ankle jerk
reflex showed a clear prediction for lower lumbé&cdherniation. Sensory examination
revealed a considerable overlap of dermatomesnsistent with expected dermatomal
distributions. SLR test showed a high diagnostidggemance for lumbar disc herniation,
especially for lower lumbar levels. The most comrexel of lumbar disc herniation was
L5/S1 while the most frequent type of disc heroiatwas extrusion. Postero-lateral
location was the most common location for disc faion. The type and level of disc
herniation did not affect the outcome following meidiscectomy. Intra-operative and
post operative complications were not common figdin Microdiscectomy, as
demonstrated by the outcome scores (VAS and Mad)abas a high success rate for

patientswith HLDs who have failed a period of camagve management.

Xi
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INTRODUCTION

Lumbar disc herniation is one of the most comma@guoses encountered in clinical
spine practice. It is among the leading causeshobric disability and functional

incapacity in the working years. Over 200,000 lumbescectomies are performed
annually in the United States (13). Lumbar discnfaion is also believed to be a
major contributor to the 60 — 80% lifetime incidenaf low back pain in the general

population (9, 81).

Symptomatic lumbar disc herniation occurs in upte @f the general population at
some point in life (82). Men are affected more tlhamen, with a peak incidence in
the fourth and fifth decade of life (16, 17, 18d&8).

The intervertebral disc (IVD) primarily serves tstdbute the forces exerted during
axial loading of the spinal column; yet allowing toeo in the otherwise rigid column.
The IVD consists of the gelatinous nucleus pulposusounded by the fibrous
annulus fibrosus and the cartilaginous plates. btwmal aging process results in
reduced water content in the IVD, reducing its tdlig to cope with mechanical
forces (84). Eventually, with repeated episodekigh stress, annular fissures occur;
with resultant protrusion (contained), extrusionr(n- contained), or sequestration of

the nucleus pulposus.

Most herniations are located postero — lateraly] when this occurs, the ipsilateral
nerve root is compressed at its exit from the dsea; giving rise to radiculopathy
along the distribution of that nerve. More dramalticbut rarely, when the herniation

is central, the cauda-equina is compressed reguttithe cauda-equina syndrome.

Atlas et al carried out a 10 year outcome studye(Maine Lumbar Spine Study),

assessing the long-term outcomes of surgical andurgical management of lumbar
spinal stenosis. They noted that 71% of the patievito underwent surgery were
satisfied with their outcome, while only 56% of thatients who were managed non-

surgically were satisfied with their outcome (48).
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Discectomy for lumbar disc herniation is the mosmmonly performed spinal
surgery. The basic principle of the various techeg)is to relieve the nerve root

compression induced by the herniation (93).

Historically, in 1934, Mixter and Barr describedtHiest surgical lumbar disc

herniation technique, using a wide posterior trdamsal approach (8). In 1939, Love
described an approach inclining the dural sac atehsing the nerve root with disc
resection. These basic procedures are still emgltyaay, although the technique has
been refined, with a smaller standard unilaterainbincision. This is the standard

discectomy (SD).

Over the years, many technical improvements haweedsed operative trauma by
reducing incision size, thereby reducing postopezgtain and hospital stay and time
off work, while improving clinical outcome. Magnifation and illumination systems
by microscope and endoscope have been introduceshable minimally invasive

techniques.

In 1977, Yasargil (94) and Caspar (95) describesdirgical microdiscectomy (MD)
technique. The muscular approach was reduced tm, 3using a speculum or

distractor to distract the muscles and a microséop#umination.

Kahanovitz et al. (96) found no difference in résubetween the two techniques,
except for shorter hospital stay with MD (2 vs.#s)a Gibson et al's meta-analysis
(97) found no benefit of MD over SD. Katayama &t arospective study (52) found
no difference except in hospital stay and bleedwyich were lower in MD.
Veresciagina et al.’s prospective study (98) regmbrio significant difference between
the techniques.

Ongeti and Gakuu conducted a 10 year retrospestivdy at Kenyatta National
hospital, reviewing 603 cases for treatment andaue after lumbar disk herniation.
The study showed a female preponderance of 56% ax@udo the males figure of

44%. 35% of the patients underwent surgery. Vargugical methods were applied,

2
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of which standard laminectomy was the most populaith microdiscectomy

becoming more popular later on in the study. Ningity percent of the patients
reported improvement. They observed that the outcaas dependent on the level of
herniation. They also observed that there was faiigaship between complication

and the surgical method used (87).

The aim of this study is to assess the clinical raaliblogical patterns and to
determine the outcomes of surgically treated lundisz herniation among patients at
Moi Teaching and Referral Hospital (MTRH).This spuadso aims to determine the
socio-demographic characteristics and the outconfierm of pain relief and
functional improvement and to correlate these figdiwith the type of surgery

performed.
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LITERATURE REVIEW

HISTORICAL PERSPECTIVE

Man has been plagued by lower back pain for as &nigistory has been recorded. In
1930, Breasted (1) translated the Edwin Smith papiiich reported cases of back
pain as rendered by the ancient Egyptians.

In the Bible, there seems to be a citation of naldic pain in the lower limb. An
episode is described in Genesis 32:23-33, whengha With Jacob and an angel
caused in the former to develop a sharp pain albeg“big nerve”. It has been
hypothesized that the radicular like pain might énddeen produced by a herniated

disc caused by a physical strain (2).

Hippocrates (460-357 B.C.) first used the term &B8ca” in the “Treatise of
Diseases” and described a pain in the joint offéineur extending to the buttocks, the
thigh and the leg (3). Galen (131-201 A.D) discdgse usefulness of bleeding in the
management of sciatica. The bleeding was aimednabving the noxious “humors”
described by Hippocrates in his “Treatise of Reregt{3).

The Greek and the Latin physicians were, howearfrom understanding the real
aetiology of sciatica. In the 1764, Contugno atttéal the pain to the sciatic nerve (4).

Several manoeuvres were devised to isolate thelggmobf sciatica. These include
Lase gue sign by Forst in 1881 but attributed ®tbacher, Lase gue (5). Goldthwait
in 1911 attributed back pain to posterior displagetof the disc (6).

Oppenheim and Krause in 1909 performed the firstassful surgical excision of a

herniated lumbar disc. However, they interpreteasian Enchondroma (7).

Definitive association with the intervertebral digas established by the breakthrough
work of Mixter and Barr in 1934(8). They publishedanall study describing
symptoms that they postulated were caused by degjeree changes in the
intervertebral disc that might be relieved by scagintervention.
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The German pathologists, Schmorl and Andrea (1®2B)L are to be credited for
their contribution to the pathology of the intemedwral disc; recognizing the

frequency and degenerative (Not Neoplastic) natfireicleus pulposus herniation.

In 1977, Yasargil (94) and Caspar (95) describeduggical microdiscectomy
technique (MD). The muscular approach was reduce8ldm, using a speculum or

distractor to distract the muscles and a microséop#umination.

In 1988, Kambin and Sampson (99) described a puwrbtoscopic technique (full
endoscopy [FE]) on an extra-foraminal approach, faon-sequestrated

intracanaldiscal hernia.

Ten years later, with a view to managing all kirdsherniation, Foley and Smith
(100) described a video-assisted technique usinballar work canal (micro
endoscopic discectomy: MED) or speculum with a 2ksaision on a transmuscular

approach without multifidus release.

In 2002, Yeung and Tsou (101) described a Full Bodpic (FE) technique able to

ablate all forms of discal herniation on a tranafoinal approach.

EPIDEMIOLOGY
Back pain is a major health issue worldwide. A gthgl Hult in 1954, estimated that

60 - 80% of people are affected by back pain atestime in their lives (9). The
National Center For Health Statistics in USA, ramkpairment of the back and spine

as the most frequent cause of limitation of agtiuit people younger than 45 years.

Bono et al, in 2006, estimated the incidence ofdamdisc herniation within certain
populations to be greater than 50 %( 10). Andersated the incidence of low back
pain to be 61% and the prevalence to be 31% imdora sample of 40-47 year old
men. In women between ages 38-64 years, the inmdehlow back pain was 66%
with a prevalence of 35%. 40% of those with badk péso had sciatica (77).

In a Finish population study of 57,000 subjectdofeed over 1lyears, 1537(2.6%)

developed spinal related complaints. Disc hernmtiovas documented
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radiographically or surgically in 30% of the suligeand diagnosed clinically in 24%
(11, 12).

The prevalence does not seem to vary significanttjifferent populations: atleast in
the developed countries. In U.S.A., the prevalemas found to be 1.6%; in England
2.2% and in Finland 1.2 %( 13).

Back-related conditions including symptomatic lumbesc herniation are a common
cause of disability. It is estimated that the U&ltiecare system spends over 1 billion

dollars to address these issues.

The highest prevalence of disc herniation is foumdubjects in the age range of 30-
50 years (13). The average age of patients undeggairgery for disc herniation is
about 40 years (11).

In children and adolescents, disc herniation is rhut the exact prevalence is
unknown. A study done in Japan by Kurihara in 1988ied a figure of 8%-15% of
70 operated cases being children (15).

As regards to gender, the prevalence of disc h@wnias higher in males, with the
male: female ratio being 2:1 (17, 18and 21). largé series of 21,424 patients who

underwent surgery for disc herniation, 61% of taggmts were male (21).

Regarding the incidence of the vertebral level imgd, L4-5 and L5-S1 herniated
lumbar discs account for 90% of the cases of lunmthst herniation (22). Upper
lumbar disc herniations (L1/L2 or L2/L3 level) haveen known to be no more than

5% of all lumbar disc herniations (24).
RISK FACTORS
a) Lifting Objects

Physical activities overloading the functional spirunit in flexion may cause
repetitive tensile stresses which may eventualiy I failure of the posterior annulus

fibrosus. A study by Mundt et al, in 1993, notedtthertain weights (25 pounds or
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more) and certain positions during lifting ( trutvkisting or trunk bent forward with
knees straight), increases the risk of herniatipndarly fourfold (25).

b) Age and Gender

It has been shown that there is a clear associdigiween increasing age and
progressive disc degeneration. Heine (26), in tudysof 1000 autopsies showed that
disc degeneration increases linearly from 0% to B2%veen the ages of 39 years and
70 years.Miller et al (27) reported that male lumbdecs were significantly more

degenerative than female discs across most ag@grand suggested that this could

be due to higher mechanical stress on the malesartebral disc.

c) Smoking

It has been hypothesized that the increased risksafherniation in smokers may be
due to the chronic bronchitis and persistent coleglding to increased intra-discal
pressure and facilitating disc failure. Another biyyesis suggests that nicotine causes
vasoconstriction leading to decreased blood supplythe vertebral bodies and
reduced nutrient supply to the disc, leading toc dailure. Animal studies have
ascertained this hypothesis. According to Kelsey sStudy, cigarette smoking

increases the risk of lumbar disc herniation by Z0%j.

d) Genetic Factors

The importance of familial predisposition is nowirfgerecognized as a contributing
factor in disc degeneration. More than half a dolen have been associated with

disc degeneration, mostly from chromosomes 2, 4,a6d 11 (30).

e) Driving Motor Vehicles

The risk of disc herniation is increased in car &mdk drivers and is related to the
time spent behind the wheel. Kelsey J et al redarteher study that driving motor
vehicles for more than half the working day couldrease the risk of disc herniation
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by three fold (16, 31).Vibrations transmitted te thpine may increase mechanical
stress on the disc and predispose to disc failure.

f)  Pregnancy
An increased incidence of disc herniation has beeted in pregnant women.
Pregnancy may contribute to deterioration of pristeyg sciatica, or cause sciatica in

an asymptomatic disc prolapse (32).
CLINICAL ASPECTS

The clinical presentation of a herniated disc &wrimm no symptoms to rapid
paralysis: the severity of symptoms correlate it degree of compression to the

neural elements.

In a patient with a herniated lumbar disc, the tha@mplaint is commonly radicular
leg or back pain. The onset may be acute, follovartgaumatic event. But often so,

the patient cannot pinpoint exactly as to whenptie began.

The patient generally avoids prolonged standingitting. Straining manoeuvres like

coughing and sneezing commonly increase the syngtdrdisc herniation (33).

The patient may complain of difficulty in voidingtraining, or urinary retention. The
incidence of voiding dysfunction is 1-18 % (34).

CaudaEquina Syndrome may arise from a massive dtechidisc. The symptoms
include: urinary retention, saddle anaesthesia, omateakness, lower back
pain/sciatica and sexual dysfunction.

The pain is presumed to result from both mechanma&ssure and chemical
inflammation of the nerve root by the herniateccdRain generation from disruption
of the annulus fibrosus is thought to be mediatedovanches of the sinu-vertebral

nerves.
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Physical Findings in Radiculopathy
Nerve root impingement gives rise to a set of signd symptoms. Characteristic

syndromes are described for the most common nents mvolved.

Findings suggestive of nerve root impingement idelthe following:
1. Signs & Symptoms of radiculopathy:
a. Pain radiating down LE
b. Motor weakness
c. Dermatomal sensory changes
d. Reflex changes
2. Positive nerve root tension signs
A herniated lumbar disc usually spares the nere¢ egiting at that interspace,
and impinges on the nerve exiting from the newedrhen one level beloye.g. a
L5-S1 HLD causes S1 radiculopathy). These findergssummarised in table 1.

Table 1: Physical findings in lower Lumbar Disc Heniation

L3-4 L4-5 L5-S1
Root usually]
compressed L4 L5 S1
% of Ilumbar| 3-10% 40 — 45% 45 — 50%
discs
Reflex Knee jerk Medial hamstring  Ankle jerk
diminished
Motor weakness Quadriceps femaorigibialis anterior| Gastrocnemius
(knee extension) (foot drop) (plantar flexion)
Decreased Medial malleolus &| Large toe web & Lateral malleolus &
sensation medial foot dorsum of foot lateral foot
Pain distribution| Anterior thigh Posterior LE Pogie LE, often
to ankle
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Nerve Root Tension Signs

1.

Lasegue’s sign AKA Straight Leg Raising (SLR) test. With the [esit
supine, the symptomatic limb is raised by the ankhil pain is elicited
(Should occur at < 60°). A positive test considtieg pain or paraesthesia in a
dermatomal distribution correlating with the anaimmocation of the
herniated disc (Back pain alone does not qualifife patient may also extend
the hip (By lifting it off the table) to reduce tlegle. SLR primarily tenses L5
and S1. Nerve root compression produces a postivR in~ 83% of cases
(33). Vroomen et al, in 1999, conducted a systemmatriew of the diagnostic
value of physical examination for the diagnosis sofatica due to disc
herniation. He concluded that the SLR was the sigy that was consistently
sensitive for sciatica due to disc herniation (64).

Braggard’s test If the SLR test elicits pain when the patienég is passively
elevated, then Braggard’s test is included as atmaemanoeuvre. The
physician lowers the patient’s leg about an inamfrthe position in which
pain was elicited, and while holding it in that po®, the physician dorsi-
flexes the foot of the patient. It is an augmentabf the SLR.

Crossed SLR SLR on the painless leg causes contralateratuéati pain in
the opposite leg. It is more specific but less geesthan SLR, as shown in
Kostaljanetz’s study (110).

Sitting knee extension testAKA Tension test. With patient seated with both
hips and knees flexed 90°, one knee is slowly eddnDuring this test, the
patient may feel the need to lean back and assunyd stance by balancing
on his/her outstretched hands to relieve the pain.

Naffziger's test Manual compression of the jugular veins bilatgraAn
increase in pain over the distribution of the imaal nerve root confirms the
presence of a HLD.

Femoral stretch test(37): With the patient prone, the knee is maximally
dorsiflexed. Positive in L2, L3, or L4 nerve roainapression (in upper lumbar

disc herniation).

10
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A study carried out by Vroomen et al, in 1999; fduhat the SLR,crossed SLR,
Bragard’s sign and Naffziger's sign were the masisistent nerve root tension signs
(64).

Herniated Upper Lumbar Discs

Disc herniation at the level of L1/L2 and L2/L3 igally results in compression of the
L2 and L3 nerve roots, respectively. Patients naypmain of pain along the anterior
or antero-medial thigh. Lower extremity weaknesgiast commonly observed in the
hip flexors. Patients complain of weakness whererding stairs. Knee jerk reflex

may be normal or slightly decreased.

RADIOLOGICAL FINDINGS
The main culprit in disc herniation is the nuclgusposus, and it may herniate in any

direction. However, most herniations occurpostaterhlly and this can be explained
by the posterior location of the nucleuspulposus lay the central reinforcement of

the annulus by the posterior longitudinalLigamestt, 85).

Nevertheless, 3 — 10% of disc herniations can oiccan extreme lateral position (61,
62). These include; herniation of a disc at theefgforaminal disc herniation) or
distal to the facet (extraforaminal disc herniafidhe incidence of central lumbar
disc herniation is low as compared to the more commccurrence of postero -
lateral herniations (86).MRI has supplanted CT any@&lography for diagnosing disc
herniation. Specificity and sensitivity are simitarCT + myelography (90, 91).

Management Options

Non — Operative Management

Most cases of HLD respond well to conservative mgangnt. The natural history of
the HLD is quite favourable regarding resolution symptoms over time.
Approximately 80% of the patients have full improvent of symptoms within 6
weeks of onset. Most HLDs diminish in size overdiand~80% will decrease by

atleast 50% or more (39).
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The goals of non-operative management are to eefp@in, improve function, and to
prevent chronicity of the problem. Non — operati@atments include:

a. Bed rest Majority of patients do not require bed rest.-Bactivation from
bed rest of more than 4 days appears to produifeess and worsened
pain (41). The lowest pressure on nerve roots atmd + discal pressure is
in the supine semi — Fowler position (42). Bed fest2 — 4 days may be
an option for those with severe initial radiculgmgptoms.

b. Education: Educating the patient on proper posture and loeghanics is
helpful in returning the patient to the useful leekdaily life activity, after
the acute exacerbation has eased.

c. Epidural Steroid Injections: The role of ESIs is to lessen radicular pain
earlier than what would be seen with natural hisedone. The mechanism
of ESls is to inhibit prostaglandin synthesis, impzell — mediated and
humoral responses, stabilize cell membranes, ampress neuronal
discharge. However, studies have shown contradictsults. Cuckler et
al (43), in 1985, in his study of epidural sterditatment of disc
herniation, found no difference in the results aé@nths between placebo
and epidural steroid injection. However, variousichl trials (44 and 45)
have shown ESIs to be more effective than contmoa€ute radiculopathy.

d. Lifestyle/Activity Modification: It is recommended to temporarily limit
heavy lifting, strenuous exercise, bending or twstof the back, and
prolonged sitting. The goal is to achieve a tolerdbvel of discomfort
while continuing daily activity (75).

e. Analgesics:In the short term period, acetaminophen and NSAtay be
used. In severe pain, opioids may be used (75).

f. Muscle relaxants: Probably more effective than placebo, but have
potential side effects (75).

g. Exercise: Extension based back exercises can be carriedsopart of a
physical therapy program. In the acute phase, lo#ss aerobics, walking
or swimming, may minimize debility due to inactiuit

h. Spinal manipulation therapy: there is insufficient evidence to
recommend SMT in patients with HLDs with radicultpa
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i. Physical Therapy: In general has not been proven to be beneficial fo
patients with acute LBP, but it may be helpful fllose with chronic LBP.
The modalities include: TENS (transcutaneous etadtr nerve
stimulation), traction, lumbar corsets/braces, atendl axial decompression
(VAX-D), and ultrasound.

J.  Acupuncture: Although anecdotal stories are rampant, thereitike |

evidence suggesting its efficacy in treating HLD.

Surgical management
Indications

1. Failure of non — surgical management to controh @dier 5 — 8 weeks. Most
clinicians advocate waiting for 5 — 8 weeks, basadthe natural history of
HLD (75).

2. Patient choice.

3. Emergency surgery ( before the 5 — 8 weeks lapsapdicated for the
following:

a. Caudaequina syndrome(CES)

b. For patients who cannot tolerate the pain despite docktail of
analgesics.

c. For patients with an acute development or progoessf motor

weakness.

Controversies abound regarding operative vs. noperative modes. Hakelius (46),
the Maine Lumbar Spine Study (48), and Saal (4&nahstrated that stable radicular
weakness resolves equally well regardless of trewattnin 1983, Weber, in his classic
work, found that those treated with surgery hade#teb result at one year post
operatively (47). Recently, the Spine Patient Omie® Research Trial (SPORT)
reported a difference in favour of discectomy wivempared with standard non —

operative care (50).

Regardless of the method chosen to treat a disuiaten surgically, the patient

should be aware that the procedure is predominémtlthe symptomatic relief of leg
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pain. Patients with predominant back pain may netrelieved of their major
complaint — back pain. After reviewing 2504 lumblgsc excisions, Sprangfort found

that about 30% of the patients complained of bagh pfter surgery (51).

Surgical options

1. The standard “open” laminectomy and discectomy. $imgeon performs a
hemi-laminectomy through a large skin and fasciaision to access the disc
space without magnification.

2. The modern open discectomy “microdiscectomy” isdgjty performed using
magnification emphasizing microsurgical techniquasstudy by Katayama
and colleagues prospectively compared the outcasheeen traditional open
discectomy and microdiscectomy and demonstratetl tttea outcomes are
similar (52). A study by Tulberg in 1993, demonsttha that the overall
efficacy of microdiscectomy is similar to that adbsdard discectomy (53).
However, numerous investigators such as Zahrawj (ell et al (55), and
Moore et al (56), reported excellent results witw | morbidity, shorter
hospital stay, and early return to normal actiafter microdiscectomy.

3. Sequestrectomy: Removal of only the herniated o the disc.

4. Endoscopic techniques: Are variations of the migoectomy technique
using an endoscope rather than the microscope difetedt types of
retractors. Thus far, the purported advantages hawvbeen demonstrated.

5. Chemonucleolysis: Chymopapain is injected intraallgc Acceptable

treatment but less efficacious than discectomy.

DISABILITY, PAIN AND OUTCOME MEASUREMENTS
Some widely used measures include:

1. Visual analogue scale (VAS)lIs a subjective scale for degenerative lumbar spine
disorders in which ‘0’ means ‘no distress’ and scdt0’ means ‘agonizing
pain’(63). It is a continuous scale comprised dioaizontal line, usually 10cm in
length, anchored by verbal descriptors of the spmg(92). Recall period varies
but the respondents are asked to report ‘currenti mtensity or pain intensity in
the ‘last 24 hours’. The respondent is asked taepka perpendicular line at the
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point that represents their pain intensity. Thisviates a score range from 0 — 10

cm. A higher score indicates greater pain intensity

Pain VAS is sensitive to changes in pain intenaggociated with treatment or

with time (92).

2. Short form 36 (SF 36) (58):Although the outcomes measured by the SF — 36 are
not specific to the spine, it is useful for measgrihe outcomes of spine surgery
as spinal disorders impart a substantial negaffeeteon physical function.

3. Oswestry disability index: Is a commonly used assessment score in HLD. It is
used to measure a patient’s impairment and qualiliye.

4. MacNab’scriteria (102): It is a commonly used scale used to assess thangor
capacity after spine surgery. It is graded intoedieat, good, fair and poor.

The patient is asked to rate his level of well-lgeigenerally after surgery. With

the same wording with the original (source) pap®s,explanations of each grade

are as follows:

« Excellent: No pain; no restriction of activity.

« Good: Occasional back or leg pain of sufficienteséy to interfere with the
patient’s ability to do his normal work or his capig to enjoy himself in his
leisure hours.

- Fair: Improved functional capacity, but handicappmdintermittent pain of
sufficient severity to curtail or modify work ori¢eire activities.

« Poor: No improvement or insufficient improvement éaable increase in

activities; further operative intervention required

COMPLICATIONS OF HLD SURGERY
Intra — Operative Complications
1. Wrong site surgery: A common intra — op complication is negative

exploration or wrong level spine surgery. A sefigding survey indicated
an incidence of 4.5 occurrences per 10,000 lumpisxesoperations (65).
Pre — operative communication with the patient, kimgy of the intended
surgical site, and intra — operative verificaticadiographs have been
identified as steps important in the preventionwobng side or wrong

level spine surgery (66).
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Incidental durotomy: Inadvertent dural tear during spinal surgery has a
incidence of 0 — 14 % (67). In a prospective stbglyStolke et al (68),
involving 412 primary and 69re — operations for Hi,ura tear was
reported in 1.8% of microdiscectomies and in 5.3fstandard open
laminectomy plus discectomy. Dural lacerations cacur during the use
of rongeur or kerrison punch, during dissectiorthaf dura and the nerve
root or it may tear while incising the ligamentuavilm. If a dural tear
occurs, the herniated nerves should be carefuljuaed and the tear
sutured when possible. If the dural tear is inreaccessible location, then
a fascial or muscle graft can be placed over the &d maintained in
place by suture or tissue glue (71). Alexander eexdewed patients who
had sustained incidental dural tear at the timéisdf surgery and found no
peri—operative morbidity or compromise of resulfsthe dura was
repaired. They noted an incidence of 4% of this @aration in 450
discectomies (74). Possible sequelae of duralitnehrde:

a. External CSF leak which may require operative negiistudy by

Ramires et al put the risk of a CSF fistula reaqugroperative repair
at 10 per 10,000(69).

b. Pseudomeningocele: The incidence is estimated at 2%(70)
latrogenic vascular injury: Although uncommon, may be rapidly fatal if
not recognized and treated immediately (71). Tksucs as a result of the
ALL which exposes the great vessels to injury. Vassels prone to injury
in surgery for HLDs include the aorta, the commabaci arteries, the
venacava and the common iliac veins.

Small bowel and ureteric injuries: Rare but have been known to occur
(73).

Bleeding within the bony spinal canal or from the enous plexuses:
May necessitate transfusion. A study by stolke letnated that more
bleeding was notable in the standard open lamingctdhan in
microdiscectomy (68).

Nerve root injury: It can occur during the use of rongeur, kerrisangh

and cautery causing thermal injury (71).
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7. Complications of positioning (75):These include:
a. Compression neuropathies with injury to ulnar nerve
b. Anterior compartment syndrome due to pressure enaifterior
compartment of the leg.
Pressure on the eye resulting in corneal abrasions.
d. Cervical spine injuries during manipulation of theck while the

patient is under anaesthesia.

Post — operative complications

1) Wound infections: According to a study by Shektmanetal, laminectomy
wound infection occurs in 0.9 — 5% of cases(768f@t's series of 2503
open disc excisions provided an incidence of 3.@faviound infection (77).

2) Post — operative discitisthe incidence after lumbar discectomy is 0.2 — 4 %
(77, 78). Patients may present with back, groi/f@ndbdominal pain, fever
and paravertebral muscle spasms with limited rarfigeotion of the spine.

3) Deep vein thrombosis with risk of pulmonary embolisn: The incidence of
thromboembolism ranges from 0.1-1% (69, 77). Oegeli in a retrospective
study of 603 patients, of which 213 patients unagrwdisc surgery, found an
incidence of pulmonary embolism of 0.9% (87). Stolk his prospective
study of 481 patients operated on for HLD, foundimsidence of 0.5% of
pulmonary embolism as a post — operative compbaoati

4) CSF leak asasequelae of unintended durotomy (69).

5) Increased motor deficit: 1 — 8%. May be transient 75).

6) Failure of pain relief.

7) Caudaequina syndrome:An incidence of 0.21% - 0.14% was noted in two
large studies (88, 89). It is mainly attributedptst — operative spinal epidural
hematoma (89).

8) Recurrence of HLD: Is defined as herniation and pain at the samd &dtex
6 asymptomatic months.
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PROBLEM STATEMENT
The clinical and radiological patterns and outcomieklLD’s are not well known in

our set-up. Lumbar disc herniation continues toooe of the major causes of
morbidity in the Kenyan population. It significaptteduces the quality adjusted life
years. Understanding the patterns of surgicallpté@ HLD’s will help in patient

management.

STUDY JUSTIFICATION
Lumbar disc herniation remains among the most comdiagnosis encountered in

clinical practise. Lower back pain lifetime prevate is estimated to range from 60 —
90%. Of these, upto 3% have a lumbar disc hermg®8).

There is a knowledge gap in terms of clinical pageand socio demographics in our
set-up. Describing the burden of disease and cefaé&ent variables in our set up will
aid in providing useful data that can generate rodmry points into studying this

condition.

The relationship between the age, risk factorssgaration, treatment and outcome
for HLDs, will help in improving the care of thepatients iInMTRH and other health

institutions.

OBJECTIVES
Broad Objective
To assess the patterns and outcomes of surgicalatet! lumbar disc herniation

among patients at Moi Teaching and Referral Hos(MaRH).

Specific Objectives
The specific objectives assessed the following:

1. To describe the socio — demographic patterns oiemqat with HLDs at
MTRH.

2. To determine the clinical presentation and radiglalgpatterns of patients
with HLDs at MTRH.

3. To determine the outcome using the pre-operativk @ost-operative visual
analogue scale as a measure of pain intensity.

4. To determine the functional outcome after surgarsing the MacNab’s

Criteria.
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METHODOLOGY

Study Design:
This study was a longitudinal study involving ob&gion of the same patients for a

period of four weeks post operatively following HidDrgery at MTRH.

Study Setting
The study was conducted atMoi Teaching and Refétcapital (MTRH), Eldoret-

Kenya. MTRH isa 1,000 bed capacity hospital ansitisated in the north rift region
of Kenya. It has several clinical departments idelg surgerywhich houses a

neurosurgical division.

Study Population.

The study population comprised of all patients wéhconfirmed radiological

diagnosis of lumbar disc herniation presenting atTdaching and Referral Hospital.

Inclusion criteria
a) Patients who were diagnosed with HLDs at MTRH artfibvihad failed a

conservative treatment period of at least 6 weeks

b) Patients who chosesurgery, or those who preseniéd indications for
surgical management

c) MRI evidence of HLD

Exclusion Criteria

a) Patients who declined to give consent for theitip@ation in the study.
b) Very sick patients or those in coma were excludethfthe study
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Sample Size Determination

In order to have a 95% confidence level that thapertion of the patients with L4-5
and L5-S1 herniated lumbar discs among all theeptiwith herniated lumbar discs
is within plus or minus 5% of the population projpam of 95%, the number to study

was determined using the following formula (Cochre963).

n= [le/Jz P1-P)

Where P is the population proportion of those whwehlL4-5 and L5-S1 herniated
lumbar discs, among those patients who will presétfit herniated lumbar disc, taken

to be 95% in this studydis the margin of error equal to the 5% azg% is the

(1- 95)x100% quantile of the standard normal distribution whiglequal to 1.96.

This gave us a total of 73 patients.

In Moi Teaching and Referral Hospital (MTRH) an eage of 10 patients present
withlumbar disc herniation per month, giving a taf120 patients per annum. Thus
adjusting our sample size for a finite populatiéri®0 cases that are seen per year in

the hospital resulted in/L+14) = 7310+ 7¥,,) = 46 valid number of patients to be studied.

The notation N is the population size per year iRRW.

Recruitment and Methods

Inpatients scheduled for lumbar disc herniationgestyand who met the inclusion

criteria werephysically approached by the investigand the nature and purpose of
the study explained to them. Thereafter, they wecgiested to sign consent forms.
This continued consecutively until the desired darsfze wasattained.

The socio — demographic and clinical data was ctte by means of a structured
guestionnaire. MRI findings were reviewed and tyy@et location, level and side of
HLD were noted and recorded into the questionnaire.

The surgical options under study includedone castandard open laminectomy and
discectomy and the rest were microdiscectomy praesd The outcomes of the

procedureswere recorded.
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The visual analogue scale was used to measurer¢hepprative and post-operative
pain intensity. The post-operative VAS was recoraed the first post-operative

follow up visit (2 weeks after surgery for thosebsequently discharged) at the
neurosurgical clinic at MTRH. Patients who were discharged for whatever reason
(after 2 weeks), were assessed within the wards périod allowed adequate healing
and ruled out any pain that could be attributedséoeness due the surgery.The
MacNab’s Criteria was used to determine the fumetiooutcome after surgery

(during the follow up visits at 2 weeks after suggand 4 weeks after surgery).

To avoid any bias, the same neurosurgeon perfoathdige surgeries during the study
period. Intra-operative and post-operative compbes were recorded into a

guestionnaire.

Data Management and Analysis

Data Collection

A structured close ended questionnaire was usembltect the data. The data was
captured using the questionnaire by the principalestigator. The completed
guestionnaires were stored in locked cabinets wa#tricted access. The data was

entered and analyzed using the STATA version 13.

Data analysis
Data analysis was performed using STATA versionsfi8cial edition. Categorical

variables were summarized as frequencies and tmeesponding percentages.
Continuous variables that assumed normal distobuttere summarized as mean and
the corresponding standard deviation (SD) while dbetinuous variables that were
skewed were summarized as median and the corresyganter quartile range (IQR).

The test for normality assumption was done usinipi$gorov-Smirnov test.

Some participants had multiple risk factors. Tregérency of these risk factors was
assessed individually by tallying the individual®avreported the risk. This means
that a participant was counted more than oncealf ihdividual had more than one
risk factor. The same approach was also used wleweave assessing the levels of
herniated lumbar disc (HLD). Some patrticipants trexte than one level of HLD.
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The test for association between the categoricailable@s was conducted using
Pearson’s Chi Square test while the associatiomdsst continuous variables and the
categorical variables was assessed using the tmpteaWilcoxon ranks sum test.

The test for differences in the visual analogue $YAcale scores was conducted
using the sign rank test. The results were predentrm of tables and graphs.
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Ethical Clearance and Informed Consent

The approval to conduct the study was obtained fhostitutional Research Ethics
Committee (IREC) of Moi Teaching and Referal HoapiMoi University before the
study commenced. Permission to conduct the studyalé® sought from MTRH. The
autonomy of the patient was respected and privaag taken into consideration.
Confidentiality was maintained strictly by limitingccess to study information and
data.

Patients were not compelled to enrol into the stublyose that declined to give
consent were not discriminated against in provisibthe standard medical care.

An informed written consent was obtained from epalticipant before recruitment.
The purpose and nature of the study was fully empthto the participants in a

language they could fully understand.

This was a minimal risk study and involved no mbam of any nature to the
participants/patients concerned other than whapé#tent could have incurred before
and after the medical procedure. The participapagents were free to leave the

study at any time they changed their minds witlamyt consequences.

While compiling the research report, no miscondtattrication or falsification) took

place. There was no financial conflict of intenesthis study.

Limitations of the study

Being a hospital based study, the results cannogdmeralised to the population.
Likewise, other outcome measures cannot be usetthisnstudy because of the
stipulated time frame and limited resources. Thisly also needs a longer period to
allow an evaluation of a larger sample and extéedfiinctional outcome evaluation

in patients with HLDs.
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RESULTS

Demographic characteristics

Data for a total of 48 participants was analyzelde Tean age was 47(SD: 9) years.
The minimum and maximum age limits were 27 and @ary respectively. The
participants aged below 40 years were 10(21%),enibse aged 40-50 years were

21(44%). Those aged above 50 years were 17(35%9).i9 s shown in Figure 1.

60

50 A 43.75%

] 35.42%
40 A

30 1

20.83%

Percentage

20 A

<40 years 40-50 years >50 years

Age Groups (Years)

Figure 1: Age distribution

Slightly over 50% were male participants (FiguregRjng a female to male ratio of
1:1.2. The average age for male was 46 (SD: 11Is\aad for females was 48(SD: 8)
years. The test for difference was not statistycalignificant (P=0.325).The age

distribution by gender was as presented in Table 2.
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Table 2: Age distribution by gender

Female Male Total P
<40 2(9%) 8(31%) 10(21%)
Age groups 40-50 11(50%) 10(38% 21(44%
>50 9(41%) 8(31%) 17(35%) 0.183
Total 22(100%) 26(100%) 48(100%

Male and female participants in the age group eb@@ears were highly represented
(44%); (Table 2). The test for differences in thegwortions of male and female

participants was not statistically significant. $himplies that the males and the

females were equally represented (Figure 2).

Male
54.17%

Figure 2: Distribution by gender
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56.25%
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20+

10

None Primary Secondary College/University

Education

Figure 3: Distribution of the participants by level of education

The study participants had mainly college or ursitgrqualifications (56.25%). Only
one participant had no formal education. Eviderdlythe level of education rose, the

number of participants also went up (Figure 3). .

Risk factors
The main occupation was clerical, 20(42%), follovsgdmanual labor, 16(33%). This

is evident from Figure 4.

Eight participants had more than one occupatioeciBely, they had two occupations.
Three of those who were doing clerical work wesmaloing business. Of the sixteen
participants who were doing manual work, five h#ttko occupations. These include:
one doing business, one doing clerical work, two wiere housewives, and one who

was a police officer.
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Figure 4: Distribution of the participants by occupation.
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Figure 5: Distribution of the participants with mul tiple risk factors

The main risk factor was heavy weight lifting (Figus). However, this main risk

factor came in combination with other risk factod. the 33 participants who had
heavy weight lifting as a risk factor, 8(24%) hatkmther risk factor while 6(18%)

had two other risk factors. Of those who had osk factor, three were driving, three

were pregnant, one had a family history of HLD, andther one had trauma. Among
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those who had two other risk factors, three meetiodriving and smoking, three
each mentioned driving, or pregnancy, or smokingcambination with trauma.

Therefore, in total five participants (10.4%) hadoking as a risk factor.

Four of those who had heavy weight lifting as tis& factor mentioned pregnancy as
another risk factor. This gives a total of six papants who mentioned pregnancy as
the possible risk factor. All of them said that tlsgmptoms occurred after
pregnancy.Table 3 presents the number of partitspaho mentioned a specific risk

factor.

Table 3: Risk factors of lumbar disc herniation

Risk factor n(%)
Driving 12(25.0%)
Lifting heavy weights 33(68.8%)
Smoking 5(10.4%)
Family history of HLD 1(2.1%)
Trauma 11(22.9%)
Pregnancy 6(12.5%)

Eight out of the 11 who had trauma reported theohysof a possible cause of trauma.
Four said that they had fallen from a high placee ceported that possible cause was
participating in sports, and three reported acdidsrthe possible cause. Of those who
had accidents, one was due to a road traffic aotiddile two were due to motor
bike accidents. Of these two who had accidents tduenotor bike, one was a

passenger while the other was a rider.

Clinical and Radiological characteristics
The main presenting symptom was LBP and leg pasl was present in 45(94%)

participants while a combination of LBP and legnpaias present in 42(87.5%) of the
participants. Leg pain was also present in a biggeportion of the participants,
44(91.6%). Motor deficits, sensory deficits, anddaer symptoms were present in
13(27%), 6(12.5%), and 1(2.1%) participants, respely. This is shown in table 4.
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Table 4: Main presenting symptoms

Main presenting symptoms (n=48) n(%)
LBP 2(4.2%)
Leg pain 1(2.1%)
LBP + Leg pain 28(58%)
Motor deficits 0
Sensory deficits 0
Bladder symptoms 0

LBP, and motor deficits 1(2.1%)
LBP, and Bladder symptoms 1(2.1%)
Leg pain, and motor deficits 1(2.1%)
LBP + Leg pain, and motor deficits 8(16.7%)
LBP + Leg pain, and sensory deficits 3(6.3%)
LBP + Leg pain, and motor deficits, and sensoryoitef 3(6.3%)

Table 5 presents the clinical signs noted on exatiwn. Majority of the participants,
36(75%) had a diminished ankle jerk. Seven, (1586)the participants had a
diminished knee jerk while 2(4.2%) had a diminisimeédial hamstring reflex. One

fifth of the participants did not have any dimirashreflex.

Foot drop (weak ankle dorsiflexion) was noted in(2F36) participants. Plantar

flexion was weak in 4(8.3%), while knee extensiaasweak in one participant. Over

half of the participants did not have any motor kvesss.

Close to one third of the participants had decrasmsation. Decreased sensation

over the large toe web & dorsum of foot (L4/L5) wasted in 5(10.4%) participants

while decreased sensation over the lateral malle&ldateral foot was noted in 10

(20.8%) participants.
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Table 5: Clinical signs noted on examination

Characteristic n(%)
Diminished reflex (n=48)

Knee jerk(L3-4) 2(4.2%)
Medial hamstring (L4-5) 0
Ankle jerk(L5-S1) 29(60.4%)
Ankle jerk(L5-S1), and medial hamstring(L4-5) 20hp
Ankle jerk(L5-S1), and knee Jerk (L3-4) 5(10.4%

None

10(20.8%)

Motor weaknesses (n=48)

Knee extension (L3-4) 0

Foot drop(L4-5) 10(20.8%)
Plantar flexion(L5-S1) 5(10.4%)
Knee extension(L3-4), and plantar flexion(L5-S1) 2.106)
Foot drop(L4-5), and plantar flexion(L5-S1) 3(6.3%)
None 29(60.4%)
Decreased sensation (n=48)

Medial malleolus & medial foot (L3-4) -
Large toe web & dorsum of foot(L4-5) 4(8.3%)
Lateral malleolus & Lateral foot(L5-S1) 8(16.7%)
Large toe web & dorsum of foot(L4-5) plus Lateralf@olus & 1(2.1%)

Lateral foot(L5-S1)

None

35(72.9%)

Pain distribution(n=48)

Anterior thigh(L3-4) 1(2.1%)
Posterior LE(L4-5) 12(25.0%)
Posterior LE, often to ankle(L5-S1) 31(64.6%
Posterior LE(L4-5), and Posterior LE, often to afkb-S1) 4(8.3%)

One participant had radicular pain distribution rothee anterior thigh (L3/L4). Thirty
five participants(73%), had pain distribution oviee posterior lower extremity often
to ankle correlating to L5-S1 level while 16(33%artcipants had pain distribution

over the posterior lower extremity correlating #-% level of HLD.
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Table 6: Nerve root tension signs

Nerve root tension signs (n=48) n(%)
Straight leg raising 21(43.8%)
Braggard'’s test 1(2.1%)
Crossed SLR 0
Femoral stretch test 0
Braggard’s test, crossed SLR, straight leg raising 5(10.4%)
Braggard'’s test, Femoral stretch test, straightdeging 1(2.1%)
Braggard’s test, straight leg raising 17(35.4P0)
Crossed SLR, straight leg raising 2(4.2%)
Femoral stretch test, straight leg raising 1(2.1%0)

Braggard's test was positive in 24(50%) particigaand straight leg raising (SLR)
nerve root tension sign was positive in 47(98%)tipgants. Crossed SLR was
positive in 7(15%) participants, and 2(4.2%) p@hots had a positive femoral

stretch test. This is shown in table 6.

The types of herniated lumbar discs noted wereusikin, sequestration, and
protrusion. Extrusion was noted in 38(79%) paraais. However, it was noted in
combination with sequestration in three particisar®rotrusion was present in

6(12.5%) participants. Sequestration was notedib%) participants.

The main location of herniated lumbar disc was ¢rastateral. This was seen in
44(92%) participants. It was noted to be centrdbaation for 6(12.5%) participants,

and to the extreme lateral in 2(4.2%) participants.
The HLD was to the left in 20(42%) participants d@adhe right in slightly more than

half of the participants. Only two had the discriated to both the right and left

sides. All these are summarised in table 7.
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Table 7: Radiological findings on MRI

Characteristic n(%)
Types of HLD (n=48)

Protrusion 6(12.5%)
Extrusion 35(72.9%)
Sequestration 4(8.3%)
Extrusion and sequestration 3(6.3%)
Location of the HLD (n=48)

Central 2(4.2%)
Postero-lateral 40(83.3%)
Extreme lateral 2(4.2%)
Central, Postero-lateral 4(8.3%)

Side of the HLD (n=48)

Right 26(54.2%)
Left 20(41.7%)
Left & right 2(4.2%)
Level of HLD (n=48)

L1-2 0

L2-3 0

L3-4 0

L4-5 6(12.5%)
L5-S1 12(25%)
L2-3,L3-4 1(2.1%)
L3-4, L4-5 3(6.3%)
L3-4, L4-5, L5-S1 6(12.5%)
L4-5, L5-S1 20(41.7%)

The patterns of the levels of the herniated lunthac were studied and the results

were as presented in Figure 6.
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50 1 41.67%
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25.00%
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L4-5,15-S1 L5-S1 L3-4,14-5,15-S1 L4-5 L3-4,14-5 L2-3,L3-4

Levels of HLD

Figure 6: Patterns of herniated lumbar discs

Among the 48 participants, 47(98%) had a disc la¢ion at the level of either L4-5
or L5-S1 or both. The other findings were as tamdain Table 7. There were
30(63%) participants with multiple levels of HLDmfong all the participants studied,
one participant had a herniated lumbar disc atebel of L2-3. There were 10(21%),
35(73%), and 38(79%) participants who had HLD inuad L3/L4, L4/L5, and L5/S1
respectively (Table 8).

Table 8: Level of HLD

Level n(%)
L1-2 0

L2-3 1(2%)
L3-4 10(21%)
L4-5 35(73%)
L5-S1 38(79%)
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standard open Laminectomy & Discectomy
2.08%

Microdiscectomy
97.92%

Figure 7: Surgical option

The major surgical option that was used was misaatitomy (Figure 7). The levels
of microdiscectomy performed were documented apdigrged that 18(38%) had a 1
level microdiscectomy, 25(52%) had a 2 level migsoectomy, and 5(10%) had a 3

level microdiscectomy.

Table 9: Complications

Intra operative complications (n=48) n(%)
Wrong site surgery 0
Incidental dural tear 5(10.4%)
Great vessel injury 0
Visceral injury 0
Excessive bleeding requiring transfusion 1(2.1%)
Nerve root injury 0
Others 1(2.1%)
None 41(85.4%)
Post operative complications (n=48)

Wound infection 0
Post operativediscitis 0
DVT/Pulmonary embolism 1(2.1%)
Failure of pain relief 1(2.1%)
CaudaEquina syndrome 0
None 46(95.8%)

Intra operative complications occurred in severtigaants. Five (10.4%) of them

had an incidental dural tear, one had excessivedbig requiring transfusion, and

another one had excessive bleeding but did notinedransfusion. Post operative

complications occurred in two (4.2%) participar@sie had DVT of the leg while the
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other had failure of pain relief. Only one parte had both post and intra operative
complications. The participant had excessive blegd(but did not require
transfusion) and also had failure of pain relie$tpoperatively. These are as shown in
table 9.

Table 10: Test for improvement in Visual analogue scale scores

VAS scores Sample size Median(IQR)
Pre operative 48 8(7-9)
Post operative 48 1(0-2)
Change in VAS 48 7(6-8)

Sign rank test

n = 48

Z = -6.02

P <0.0001

The median score for pre-operative VAS was 8(IQR) While the median score for
post operative VAS was 1(IQR: 0-2) resulting in edian change of 7(IQR: 6-8). The
test for significant drop (change) in the visuahlague scale was done using the Sign
Rank test. The test showed that the post opersth&® was significantly lower than
pre operative VAS (P<0.0001). This is a strongcéation that surgery was effective

in lowering the pain. These are as shown in table 1
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MacNab's Outcome at 2 weeks MacNab's Outcome at 4 weeks
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Figure 8: MacNab’s Outcome

The MacNab’s outcome at 2 weeks and at 4 weekdéas presented in Figure 8.
Less than half of the participants had a MacNalbitc@me of excellent at 2 weeks.
Equal proportion had a good outcome. After four keethe MacNab’s outcome for
two thirds of the participants was excellent. Thisa marked improvement. The
statistical test for improvement was performed gssign rank test since the two
measurements are paired and ordinal. The scorirggyOMar poor, 1 for fair, 2 for

good and 3 for excellent. The results showed teretwas a significant improvement
in the outcome (P=0.003) by the fourth week. Tlsamobst participants were more

likely to score excellent at the fourth week conegltio the second week.

Table 11 presents the association between the tvEILD and the clinical signs
noted on examinationwere counted twice. This i® #étae for other characteristics
that exhibited multiple responses. The detachegoreses were then related

separately.
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From the results, 27(77%) among the participants tdd L4-5 level of HLD had a

diminished ankle jerk. Compared to those who didsuffer L4-5, this risk was high,

though not statistically significant. Among the B8rticipants with L5-S1, 31(82%)

had a diminished ankle jerk. Similarly, among thpseticipants who had L3-4 level
of HLD, 9(90%) had a diminished ankle jerk. Thioportion is high, though not

statistically significant, compared to those whd b#her levels of HLD.

Table 11: Association between clinical signs notezh examination and the level

of HLD
Characteristic L2-L3 L3-L4

Yes No P Yes No P
Sample size (n) 1 47 10 38

n(%) | n(%) n(%) | n(%)
Diminished reflex (n=48)
Knee jerk(L3-L4) 1(100) 6(13) | 0.146| 5(50)| 2(5) | 0.003
Medial hamstring (L4-L5) 0 2(4)] 1.000 0 2(5) | 0.094
Ankle jerk(L5-S1) 0 | 36(77) 0.250 | 9(90) | 27(71)| 0.414
None 0 10(21) 1.000 | 0 | 10(26)| 1.000
Motor weaknesses (n=48)
Knee extension(L3-L4) 0 1(2)) 1.00p O 1(3) | 1.000
Foot drop(L4-L5) 0 13(28) 1.000 | 4(40)| 9(24) | 0.425
Plantar flexion(L5-S1) 0 9(19) 1.0003(30)| 6(16) | 0.370
None 1(100)| 28(60) | 1.000 | 6(60) | 23(61)| 1.000
Decreased sensation (n=48)
Medial malleolus & medial foot - -
(L3-L4)
Large toe web & dorsum of 0 5(11) | 1.000| 3(30)| 2(5) | 0.054
foot(L4-L5)
Lateral malleolus & Lateral 0 9(19) | 1.000| 3(30)| 6(16) | 0.370
foot(L5-S1)
None 1(100)| 34(72)| 1.000 | 5(50) | 30(79)| 0.108
Pain distribution(n=48)
Anterior thigh(L3-L4) 1(100) 0 |0.021|1(10)] o0 | 0.208
Posterior LE(L4-L5) 0 16(34) 1.000 | 4(40) | 12(32)| 0.618
Posterior LE, often to ankle(L5-| 0 | 35(74)| 0.271 | 5(50) | 30(79)| 0.108
S1)

“f” — Fisher’s exact P. This P was reported whemeklpected cell counts in at least

one cell was less than 5.

Though the results are not statistically significaghese results demonstrate a clear

prediction of a HLD at L5-S1 when a participant dasinished ankle jerk reflex.
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Characteristic L4-L5 L5-S1

Yes No P Yes No P
Sample size (n) 35 13 38 10

n(%) | n(%) n(%) | n(%)
Diminished reflex (n=48)
Knee jerk(L3-L4) 6(17)] 1(8) | 0.656 3(8) | 4(40) | 0.027
Medial hamstring (L4-L5) 2(6) 0 1.000 2(5) 0 1.000
Ankle jerk(L5-S1) 27(77) 9(69) | 0.710| 31(82)| 5(50) | 0.094
None 7(20)| 3(23)| 1.000 7(18) | 3(30) | 0.414
Motor weaknesses (n=48)
Knee extension(L3-L4) 1(3) 0 1.00p 1(3) 0 1.000
Foot drop(L4-L5) 12(34) 1(8) | 0.064|13(34)] © 0.028
Plantar flexion(L5-S1) 6(17) 3(23) 0.6879(24) 0 0.172
None 20(57) 9(69) | 0.522] 19(50)| 10(100)| 0.003
Decreased sensation
(n=48)
Medial malleolus & medial - -
foot (L3-L4)
Large toe web & dorsum of 5(14) 0 0.304] 3(8) | 2(20) | 0.276
foot(L4-L5)
Lateral malleolus & Lateral| 9(26) 0 0.090| 8(21) | 1(10) | 0.661
foot(L5-S1)
None 22(63) 13(100)| 0.010 | 28(74)| 7(70) | 1.0006
Pain distribution(n=48)
Anterior thigh(L3-L4) 0 1(8) | 0.271] 0 1(10) | 0.208
Posterior LE(L4-L5) 14(40) 2(15) | 0.176| 9(24) | 7(70) | 0.010
Posterior LE, often to 24(69)| 11(85) | 0.466| 33(87)| 2(20) | <.0001
ankle(L5-S1)

“f” — Fisher’s exact P. This P was reported whemeklpected cell counts in at least
one cell was less than 5.

There was one participant with L2-3 level of HLD avhad no motor weakness.
Among those who did not have L2-3 level of HLD, %(Rhad weak knee extension,
13(28%) had foot drop (weak ankle dorsiflexion)da®(19%) had weak plantar
flexion. There were 28(60%) among those without3.&vel of HLD who did not

have any motor weakness.

Of the 10 with L3-4 level of HLD none had a wealekrextension, 4(40%) had foot
drop (weak ankle dorsiflexion), 3(30%) had wealnpa flexion, and 6(60%) did not
have motor weakness. Among those who did not h&+d level of HLD, 1(3%),
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9(24%), and 6(16%) had a weak knee extension,dud (weak ankle dorsiflexion),
and weak plantar flexion, respectively. There w&361%) who did not have motor
weakness.

There were 35 participants with L4-5 level of HLOf this number, 1(3%), 12(34%),
and 6(17%) had weak knee extension, foot drop (vesddke dorsiflexion), and weak
plantar flexion. There were 20(57%) without motarakness. This was compared to
those without L4-5 level of HLD. The tests were stdtistically significant (Table
11).

Among the participants with L5-S1, 1(3%), 13(34%ind 9(34%) had weak knee
extension, foot drop (weak ankle dorsiflexion), avehk plantar flexion respectively.
Comparison to those who did not have L5-S1 leveHbD but with similar motor
weakness showed that the rate of those with foop(dreak ankle dorsiflexion)
among those who had L5-S1 was significantly higtempared to those without L5-
S1 level of HLD (P=0.028).

The only participant who had L2-3 level of herncatambar disc had no decreased
sensation on physical examination. Of the 47 wiibdther levels of HLD other than
L2-3, 5(11%) had decreased sensation over the kmgeveb & dorsum of foot,
9(19%) had decreased sensation over the laterdeohed and lateral foot, and

34(72%) did not have any decreased sensation.

Out of the 10 participants who had L3-4 level of BL3(30%) had decreased
sensation over the large toe web & dorsum of f8(80%) had decreased sensation
over the lateral malleolus and lateral foot, an803§) did not have any decreased
sensation. Of the 38 who did not have L3-4 levelHhiD, 2(5%) had decreased
sensation over the large toe web & dorsum of f6(16%) had decreased sensation
over the lateral malleolus and lateral foot. And739%6) did not have any decreased

sensation. The test for association was not statilst significant (Table 11).

Of the 35 participants who had L4-5 level of HL1%%) compared to none among

those who did not have L4-5 level of HLD were nogns#icantly different
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statistically. Similarly, of the 35 with L4-5 levedf HLD, 9(26%) had decreased
sensation over the lateral malleolus and laterat. féhis compared to none among
those who did not have L4-5 level of HLD was nattistically significant. Twenty
two, representing 63%, of the participants with3_fevel of HLD did not report any
decreased sensation. This, compared to 13(100%)dxhmot have L4-5 level of
HLD, was statistically significant, P=0.010.

Three participants, representing 8%, among those held L5-S1 level of HLD had
decreased sensation over the large toe and dorstooto Similarly, 8(21%) among
the same group with L5-S1 level of HLD had decrdasensation over the lateral
malleolus and lateral foot, Another 28(74%) did have any decreased sensation.
Among those who did not have L5-S1 level of HLD @d), and 1(10%) had large
toe web and dorsum of foot, and lateral malleohd lateral foot decreased sensation
respectively. Seven, representing 70%, did not lieeeeased sensation. The tests for

differences were not statistically significant.

The participant who had a L2-3 level of HLD hadrpédistribution over the anterior
thigh. Of the ten participants who had L3-4 levélHiD, 1(10%) had the pain
distributed over the anterior thigh, 4(40%) hadnpdistribution over the posterior
lower extremity, and 5(50%) had pain distributioreothe posterior lower extremity

often to the ankle.

Of the 35 participants who had L4-5 level of HL[#,(40%) had pain distributed over
the posterior lower extremity, and 24(69%) had pdistributed over the posterior
lower extremity, often to the ankle. The test foffedences in the rates of pain
distribution over posterior lower extremity, andsperior lower extremity often to the
ankle was not statistically significant when congghto those who did not have L4-5
(Table 11).

Of the 38 participants who had L5-S1 level of HLD(24%) had pain distributed
over the posterior lower extremity. This rate wagiicantly lower compared to that
of the participants who did not have L5-S1 level fED, P=0.010 (Table 9).
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Similarly, 33(87%) of the participants who had L5-$vel of HLD had pain
distributed over the posterior lower extremity afteo the ankle. This rate was

significantly higher compared to that of the pap@nts who did not have L5-S1 level

of HLD, P<0.0001.

Table 12: Association between nerve root tensiongsis with level of HLD

Nerve root tension L2-L.3 L3-L4
signs
Sample size (n) 1 47 10 38
Yes No P Yes No P
n(%o) n(%) n(%) n(%o)
Straight leg raising 1(100) 46(99) 1.600 10(100)| 37(97)] 1.000
Braggard’s test 0 24(51) 1.000 6(60) | 18(47)| 0.774
Crossed SLR 0 5(11) 1.0000 1(10) 4(11) | 1.000
Femoral stretch test 1(100)  1(2 0.04b 2(20) 0 0.040

“f” — Fisher’s exact P. This P was reported whemeklpected cell counts in at least
one cell was less than 5.

Table 12, Continued

Nerve root tension L4-L5 L5-S1
signs
Sample size (n) 35 13 38 10
Yes No P Yes No P
n(%) n(%) n(%) n(%)
Straight leg raising 35(100)12(92)| 0.271 | 37(97) | 10(100)] 1.000
Braggard’s test 19(54) 5(38 0.817 19(50) | 5(50) 1.000
Crossed SLR 5(14) 0 0.304 5(13) 0 0.569
Femoral stretch test 1(3) 1(8 0473 0 2(20) 0.04D

“f” — Fisher’s exact P. This P was reported whemeklpected cell counts in at least
one cell was less than 5.

The participant who had L2-3 level of HLD had aipwes straight leg raising (SLR)

and femoral stretch test. There were 46(99%), 4(5 5(11%), (among those who
did not have L2-3 level of HLD), who had had postiSLR, Braggard’'s test, and
crossed SLR respectively. Only 1(2%) had a femstratch test.

All the ten participants who had L3-4 level HLD hpdsitive SLR. Out of the ten

participants with L3-4, 6(60%) were positive to gard’s test, 1(10%) was noted to
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have crossed SLR, and 2(20%) had positive femotatch test. Of the 38
participants who did not have L3-4 level of HLD 87%) were positive to SLR,
18(47%) were positive to Braggard’s test, and 4(L&%re positive to crossed SLR.

None was had a positive femoral stretch test.

Thirty five participants had L4-5 level of HLD. Adif these participants were noted to
have a positive SLR. Nineteen, representing 54%! pesitive Braggard's test,
5(14%) with positive crossed SLR, and 1(3%) wittsipee femoral stretch test. Of
the 13 who did not have L4-5 level of HLD 12(92%gre noted to have a positive
SLR, 5(38%) were positive to Braggard’s test, a(@%d) was noted to have a positive
femoral stretch test. None had a positive crossd®l Fhe tests for differences were

not statistically significant (Table 12).

Thirty eight participants had L5-S1 level of HLDf @is number, 37(97%) were
positive to SLR, 19(50%) were positive to Braggartst and 5(13%) were positive
to crossed SLR. None had a positive femoral stregsh All of the 10 who did not
have L5-S1 level of HLD had a positive SLR. Simifaof the same number who did
not have L5-S1 level of HLD, 5(50%) had a positBrmggard’s test, and 2(20%)
were positive to femoral stretch test. None hassitwe crossed SLR. The tests for

differences were not statistically significant (Tah2).

Table 13: Comparison of pre and post operative VA&cross the types of HLDs

No. of Pre-operative VAS, | Post operative VAS,
Types of HLD o . ,
participants Median(IQR) Median(IQR)

Protrusion 6 8(8-10) 1(1-1)

Extrusion 35 8(7-9) 1(0-2)
Sequestration 4 8(7.5-8.5) 0(0-0.5)
Extrusion and 3 9(6-10) 1(0-2)
sequestration

The median pre-operative visual analogue scale (\&&8re among the participants

who had a combination of extrusion and sequestratias 9(IQR: 6-10). Compared
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to the other types of HLDs these participants HedHighest median post operative
VAS score. The participants who had sequestragpe df HLD had the least post
operative median VAS score.

The results shows that the post operative VAS baei scores compared to the pre
operative VAS across all types of HLDs. This indésathat there was improvement
among the participants across all types of HLD®sEhare as shown in table 13.

Table 14: Comparison of pre and post operative VA&cross the levels of HLDs

No. of Pre-operative VAS, | Post operative VAS,
Types of HLD
participants Median(IQR) Median(IQR)
L4-5 6 8(7-8) 1(0-8)
L5-S1 12 8(7-9) 0.5(0-2)
L2-3, L3-4 1 8(8-8) 1(1-1)
L3-4, L4-5 3 8(8-8) 2(1-4)
L3-4, L4-5, L5-S1 6 7(6-10) 2(1-2)
L4-5, L5-S1 20 9(7-10) 1(0-1)

The pre and post operative VAS scores were asséssedange across the levels of
HLD that were observed. The participants with a lbimation L4-5 and L5-S1
herniated lumbar discs had the greatest mediaoeeative VAS score compared to
the other HLD levels reported. Those with a comtbamaof L3-4, L4-5, and L5-S1
had the least median pre operative score but hd@Rnthat was within the IQR of

the participants having L4-5 and L5-S1 HLD levels.
Participants with L5-S1 had the lowest post opeeatfAS score. It was noted that all

the participants across all the reported obseresdld of HLD showed a marked

improvement in the post-operative VAS. These arghasvn in table 14.
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DISCUSSION
This study investigated patterns and outcomes oficlly treated lumbar disc

herniation among patients seen at MTRH. The meanddgarticipants was 47+9
years. This is similar to Heliovaara et al (11) d»elyo et al's (13) studies which
reported the mean age of patients undergoing sufgerHLD at 40 and 43 years,
respectively. Majority of the patients were in #i&— 50 years age group. This was in
keeping with the study of Deyo et al (13), in whittvas reported that the majority of
HLDs occurred in the age group of 30 — 50 years.

In this study, HLD occurred slightly more commoirtymales (54%) than in females
(46%) with the male: female ratio being 1.2:1. Thisin keeping with the study

findings of Maring et al (18) and Jachia et al (2&ho reported a male: female ratio
of 2:1. However, this contradicts a retrospectivanyan study conducted in Kenyatta
National Hospital by Ongeti et al (87) which fouademale predominance; females

with HLD were 56% while males were 44%.

The main occupation was clerical (42%), followed raginual labour (33%). These
findings contrast Heliovaara’s (11) study whichrdihe risk of disc herniation to be
lowest among the professional and white collar pation workers. Furthermore, an
increased risk was found among the industrial warla both gender, and mainly
among the female nurses. We found 6% of the ppaints were in the nursing

profession.

However, our findings are in keeping with and carelzplained by Kelsey J.L’s (16)
study, in which she hypothesized that since physictivity is known to increase the
diffusion of nutrients into the disc, sedentaryations could be associated with an

increased risk of disc degeneration and disc hionia
Majority of the participants in this study had dlege/university level of education

(56%), while only one participant lacked formal edtion. This could explain the

majority of participant holding professional andratal occupation in this study.
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Most of the participants in this study had multigkk factors. The most common risk
factor noted was heavy weight lifting which was ettn 68.8%. This finding is
consistent with the study findings of Mund et @&)2nd Frymoyer et al (19), both of
whom noted a positive association of heavy andtitegeweight lifting and the risk

of disc herniation.

Furthermore, Mundt et al (25) reported an increasddof disc herniation with lifting
of heavy weights starting and ending at the warstl@or level. This could be
correlated to this study for patients with heavyighe lifting as a risk factor. Upon
self assessment, majority reported being involvetarming activities that involved
digging and lifting of farm equipment. The regioeave this study was conducted is
an agricultural zone and most of the populationingolved in commercial or

subsistence farming.

According to Kelsey J. L's (16) study, driving a tmovehicle for half the working

day or more and at frequent intervals increasesiskef disc herniation by three fold
as compared to non — drivers. In this study, 25%hefparticipants reported driving
as a risk factor. Contributing factors such astipe of vehicle, the type of seating,

the distance travelled and the road surface, watremestigated.

Cigarette smoking as a risk factor was noted id%0of the participants in this study.
In Kelsey J. L's (16) study, cigarette smoking waded to increase the risk of disc
herniation by 20%. Cigarette smoking is known tasgachronic bronchitis and the
persistent coughing may lead to increased intraseat pressure and facilitate disc

failure.

Trauma as a risk factor was reported by 22.9% ep#rticipants. This contradicts the
findings by Kelsey J.L et al (16) which showed ttie onset of sciatica was related
to a traumatic event in upto 7.4% of the casesthis study, the mechanisms of
trauma included fall from a height and motorcyclecidents. One participant

mentioned sports as a contributing factor.
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Pregnancy as a risk factor was mentioned by 12.5%heo participants. In all, the
symptoms began soon after pregnancy. O’'Connel (3@kgd in his study, that it
seemed more likely that pregnancy may contribute deterioration of pre — existing
sciatica, or cause sciatica in women who had goopregnancy, an asymptomatic
disc herniation. This correlates well in this stutdowever, Heliovaara et al, (11),
noted that pregnancy could not be considered afaistor for disc herniation, even

after numerous deliveries!

Only one (2.1%) patient reported a family histof\HhD. However, the patient also
had a concomitant risk factor. The family historgultl not be confirmed using
medical records. This contradicts Bahle et al figdi which recognized familial
predisposition to HLD (30).

The main presenting symptom was a combination wétdback pain (LBP) and leg
pain. LBP was present in 94% of the participantdenlbg pain was present in 91.6%.
In combination, as the major presenting symptomP Lahd leg pain was noted in
58% of the participants. According to Frymoyer JeWal (19), LBP per se, is usually
a minor component of sciatica (only 1% of patientth acute LBP have sciatica).
These study findings contrast Frymoyer’s (19) stiigings.

Motor deficits and sensory deficits were reportegd 2¥r% and 12.5% of the
participants, respectively. These findings wereticog to Blaauw G et al's study
findings (38). In his study of patients with radeupain, 12% reported motor deficits,
while 53% of patients reported sensory deficits. pdient in our study presented

with motor or sensory deficits only.
In Andrew J. Schoenfeld’s study, (14), it was notieak there is a lack of consensus

regarding what constitutes a symptomatic herniaficen back pain alone versus

radicular pain versus back pain and radicular pain)
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A study by A. Akbar in India (103), investigatingnhbar disc prolapse, found 47% of
patients reporting LBP plus leg pain and 18% ofguas with leg pain only. These

findings are consistent with these study findings.

Bladder symptoms were present in only one (2.1%bigg@ant. Bladder symptoms
occur mostly with upper HLD’s or with central dieerniations. Furthermore, sacral

roots are located centrally in the caudaequinaaaedhe last to be compressed.

Majority of the participants, 75%, had diminishedkla jerk, while 15% had
diminished knee jerk upon physical examination.yO&lparticipants (4.2%) had a
diminished medial hamstring reflex. In the partarips who had a HLD at the level of
L5/S1, 82% had a diminished ankle jerk reflex, @hilF% of those who had a HLD at
the level L4/L5 had a diminished ankle jerk reftew. Among those participants who
had a HLD at the level of L3/L4, 90% had a dimimdhankle jerk reflex. This
showed a clear prediction of lower lumbar disc fion when a patient has a
diminished ankle jerk reflex. In a Meta analysise¥en studies by Windt et al (36), it
was found that impaired reflexes (mainly ankle jenkl knee jerk reflexes) had a poor
diagnostic performance for the level of HLD, espdgiin terms of sensitivity.
However, the diagnostic accuracy increased whed ust other tests of physical

examination.

One patient who had a HLD at the level L2/L3 hadirainished knee jerk. Of those
participants who had a HLD at L3/L4, 50% had a distied knee jerk reflex.

Participants who had a HLD at the levels L4/L5 and. 5/S1 had diminished knee
jerk at findings of 17% and 8% respectively. Aromsd al (59) showed that 50% of
the patients with upper lumbar disc herniation Hewinished knee jerk and 15% had
a diminished ankle jerk. Our study findings are sistent with Aronson et al's

findings. Though not statistically significant, tpeoportion of diminished knee and

ankle jerk reflexes in upper lumbar herniated disas considered high.

A diminished medial hamstring reflex was noted mlyo2(4.2%) participants of

whom, one of them also had a diminished ankle jEnks contrasts the study findings
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of Ignatius et al (79), in which it was shown thhe medial hamstring reflex is
precise and accurate in predicting radiculopathlyoherve root in HLD at L4/L5.

Foot drop/weakness in ankle dorsiflexion, oftennsas result of paresis of Tibialis
anterior and Extensor hallucislongus muscles (sual5 radiculopathy), was noted
in 27% of the participants. Weakness in plantaxidie (which is an indicator of S1
radiculopathy), was noted in 8.3% of the particigain an Indian study by Ali Akbar
(103), 12.5% of participants had a foot drop uprangnation. No correlation to the

level of herniated disc, (Radiologically or surdigawas performed.

In our study, a correlation of motor weakness te livel of disc herniation was
attempted. We found that among those participahts mad a disc herniation at level
L4/L5, 34% had a foot drop (weakness in ankle dlesson), while in those who had
a L5/S1 disc herniation, 34% also had foot dropafmess in ankle dorsiflexion).

Twenty seven percent of the participants in thigdgthad reported motor deficit.
However, upon physical examination, 40% were fotowthave a motor deficit. Our
findings were consistent with Blaauw et al's (38 dy findings, in which motor
deficit was reported by 12% of the patients, whip®n physical examination, motor
deficit was found in 28% of the patients. Theselifugs could probably be explained
by the fact that the patient’s attention is con@et! mainly on the pain to which the
disability caused by the muscle weakness is oftieated.

Windt et al's (36) Meta — analysis on physical ex@tion in lumbar disc herniation
demonstrated poor diagnostic performance of musekkness in identifying lumbar

disc herniation.

In this study, plantar flexion was found to be waaR4% of the participants who had
a herniated disc at the level of L5/S1. The Gaseauus is electively supplied by the
S1 nerve root. Weakness of this muscle is usuathqggnomonic of impairment of
S1 nerve root. Nevertheless, both Postachini (26d)Windt et al (36) recommended

that the examination for motor weakness shoulddmelacted and interpreted in the
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context of other physical examination findings. Giudy findings re-affirm these

recommendations.

A sensory deficit was reported as a symptom in %2d the participants in this
study. No participant reported a sensory loss astily presenting complaint. Most
patients referred to ‘numbness’ as sensory defitlb participant reported
paraesthesia. Upon physical examination, 27% op#récipants were found to have
decreased sensation. This was in contrast to Blagauwst al's (38) study findings,
which showed that 53% patients reported sensoryn@hena (paraesthesia and
decreased sensation), while upon examination, 4%¥e iound to have decreased

sensation.

An attempt was made to correlate the distributibrdecreased sensation with the
level of HLD. Of those participants who had a HLDtlze level of L3/L4, none had
decreased sensation over the medial malleolus egmonds to L4 dermatome).
Participants with HLD at the level of L4/L5, 14%cha decreased sensation that
corresponded to the L5 dermatome. Similarly, of gheticipants who had a HLD at
L5/S1, 21% had decreased sensation that correspdodtbe S1 dermatome. There

was considerable overlapping of the dermatomeslation to the level of the HLD.

A study by Motoyuki et al (105), showed a prepoadee of 72.6% of sensory
disturbance. However, the study didn’t reveal agpiicant difference in correlation
of sensory disturbance with the level of disc hetian. This was consistent with our

study findings.

The high variations, as reported, for sensory figdiin patients with HLDs could be
as a result of a number of reasons. Most impostaséinsory examination is a highly
subjective part of the physical examination. Ashsube sensory examination may
provide findings of uncertain interpretation, espkg when sensory impairment is

mild. Moreover, the dermatomes of the lower limbowha certain degree of

overlapping. There may also be anatomic variatiordermatomal topography within

the population as shown in the study by KortelaiRept al (106).
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Majority of the patients participants (73%) wereurid to have radicular pain
distributed along the posterior lower extremity jLpto the ankle (often noted in S1
radiculopathy), while 33% of the participants hadicular pain down the posterior
LE but not reaching the ankle (often noted in LSlicalopathy). A statistically
significant association was noted for those who h&@51 disc herniation. They
presented mainly with radicular pain along the @ost LE down to the ankle,

consistent with S1 radiculopathy.

Considerable overlapping of the L5/S1 dermatomstrithution was noted, since 69%
of participants who had L4/L5 level disc herniatialso reported a radicular pain
distribution consistent with S1 dermatomal disttibn. This overlapping distribution
of radicular pain could have occurred because efpitesence of the multiple level
disc herniations that were noted in this study. Ewesv, the overlapping distribution
of radicular pain is in keeping with the studieskafrtelainen (106) and Nitta et al
(107). They showed that although majority of th¢igrdas seem to share the same
nerve root dermatomal distribution, there existgaaation of some degree of the

neural anatomy of the lumbar spine.

Straight leg raising (SLR) was positive in 98% loé tparticipants, while Braggard’s
test was positive in 50%. Crossed SLR and Femdnatich test (FST) were positive
in 15% and 4.2% of the participants, respectively.

SLR was positive in 97% of the participants withHAD at L5/S1, 100% in
participants with a HLD at L4/L5 and in 100% of feipants with a HLD at L3/L4.
One participant with a HLD at L2/L3 had a positig&¢R and a positive femoral
stretch test (FST). These findings show that SLR p@sitive in a high proportion of
patients with lower lumbar disc herniation (L3/L¥4/L5 and L5/S1). This was
consistent with Vroomen et al's (64) study, whichowed that SLR was a
consistently sensitive examination for sciatica ttudisc herniation.

Windt et al (36) analyzed 15 studies; including Mren’s (64) study, and showed a
high sensitivity of SLR for lumbar disc herniaticdBupik and Broom (109) showed

SLR to be the most sensitive pre — operative phaysignostic sign for lower lumbar
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disc herniation. However, this study did not essiibkhe sensitivities of SLR but
showed the trends of SLR being predictive of lunthac herniation.

Braggard'’s test is an extension of the SLR, in Whilte leg is lowered about an inch
from the point of pain elicitation and the ipsilatefoot dorsiflexed. If pain occurs,
then Braggard’s test is positive. There have Heenstudies that have concentrated
on this test’s diagnostic accuracy. In this stusl}%o of the participants with HLD at
L5/S1 had a positive Braggard’s test. 54% and 6G2@ewpositive for Braggard’s test
for HLDs at levels L4/L5 and L3/L4 respectively.oin the findings, it is seen that
Braggard’s test may be helpful in the examinatiédoaver lumbar nerve roots in
combination with SLR, especially if the SLR is whagositive. This study had a high
proportion of strongly positive SLR and this cotlave led to the under estimation of

the Braggard’s test.

Crossed straight leg raising (SLR) test was pasiiiv 7(15%) participants. thirteen
and fourteen percent of the participants who hadsitive Crossed SLR, had a HLD
at level L4/L5 and L5/S1, respectively. A study Kgsteljanetz (110), showed a
prevalence of 40% of crossed SLR. Older studieBdya et al (111) and Peyton et al

(23) have shown frequencies ranging from 17% to .44%

Femoral stretch test (FST) was positive in 2(4.2#)icipants. Only 1 of these two
participants had a HLD at L2/L3. It is known to deseful tool in examination upper
lumbar disc herniation (L1/L2 and L2/L3). The maomponents of the femoral
nerve are L2, L3 and L4 nerve roots. FST provolas py stretching of the femoral
nerve. Hence, it can be inferred that upper lumtiac herniations may show a
positive FST. In this study, the low frequency ofjive FST could be attributed to
the low frequency of upper lumbar disc herniatibhus, this study cannot clarify the

importance of FST in testing for upper HLDs.

The majority of participants in this study had alHbccurring at the level of L5/S1
(79%). Those participants who had a disc herniadiol4/L5 and at L3/L4 were 73%
and 21%, respectively. Only 1 patient had a dismibgon at the level of L2/L3.
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Those who had HLDs at multiple levels were 63%1tu#dg by Mboka J, in Tanzania,
2010, (112), showed a majority of disc herniationwring at the lower lumbar level,
with the highest prevalence at L4/L5 at 47.3%,0akd by L5/S1 at 30.9%. Ongeti’'s
retrospective study (87) in Kenya showed similguifes, with the majority of patients
having a lower lumbar disc herniation, most commoal the L4/L5 level (156
patients), followed by L5/S1 (93 patients). Deyoaet(22) showed that L4/L5 and
L5/S1 HLDs account for 90% of the cases of lumbsc derniation. In our study, we
found 98% of the participants had a HLD at the lesfeL4/5 or L5/S1 or both.
Christopher B. et al (108), in 2008, showed in dtisdy, a preponderance of L5/S1
HLD (53%), followed by L4/L5 HLD (44%). Our studynflings are in keeping with
the findings of Christopher B. et al's (108) fings The increased frequency of HLD
at lower lumbar levels as reflected in this studyld be explained by the increased
mobility and workload of lower segments, resultingearlier disc degeneration and

subsequent disc prolapse.

The commonest type of disc herniation found in gtigly was extrusion, which was
seen in 79% of the participants. Protrusion wagahan 12.5% of the participants,
while 15% had sequestration of the herniated disélboka J's study (112), no disc
sequestration was seen, while 98% were protrusiand, only 2% were extruded
discs. Our study findings contrasted Mboka’s figginChristopher B, (108) showed
that 43% of the patients had an extruded type ¢ tierniation, while 35% had a
sequestrated type of disc herniation.

The majority of the participants in this study heghostero-lateral disc herniation by
location (92%). The herniated disc was locatedra#iytin 12.5% and extreme lateral
in 4.2% of the participants. These findings wer&eeping with Mboka Jacob’s study
(212), in which he found the commonest locatiomlist herniation as postero-lateral
(75%), followed by central and extreme lateral @92 and 2%, respectively.

However, the findings in this study were contranBilut H’'s study (72), in Ethiopia,

in which 61.2% of the disc herniations were centtal8% were postero-lateral, and
9.3% were extreme lateral. Most herniations ocogrrpostero-laterally can be

probably be explained by the central reinforcenmnthe annulus by the posterior
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longitudinal ligament. Thus, the postero-lateralrgines of the disc are left weak,
predisposing to disc herniation at this location.

In this study, it was noted that disc herniationsusred slightly more on the right side
(54.2%) than on the left (41.7%). In 4.2%, the diseniations were noted bilaterally.
There’s no study that we were aware of that desdribe side of the disc herniation

and its significance.

The preferred method of surgery that was applied mecrodiscectomy (98%). One
level microdiscectomy was performed in 38% of thetipipants, while 2 level and 3
level microdiscectomy was performed in 52% and 10% the participants,

respectively.

Only 1 participant underwent standard ‘open’ lamtoey plus discectomy. This
patient had concomitant lumbar spine degenerathanges, multiple lumbar disc
herniation and cervical disc herniation, for what anterior cervical discectomy and

fusion was also performed in the same sitting.

Ninety eight participants underwent the procedurenimrodiscectomy for herniated
lumbar disc/s. For standardization purposes, thmesa@onsultant neurosurgeon
performed all the operations in this study. Loupagmfication and headlight were
used. The positioning was prone. Surface landmavkse used to identify the
appropriate levels after correlating the clinicalaadiological information. A 2cm
posterior midline incision was made over the dipace of interest. Subperiosteal
dissection carried down and lamina on involved sixigosed. A keyhole laminotomy
was made and the dural sac and nerve root retracgebilly. A small annulotomy
was done and the fragment of disc removed. The spsce was irrigated and the
canal inspected. The nerve root was completely rdpoessed. Haemostasis was

achieved and the incision was closed in layers.

Intra-operative complications were noted in seveéh.§%) participants. The most

common was incidental dural tear which was noteddr% of the participants. In
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stolke’s study (68), incidental dural tears occdrie 1.8% of microdiscectomies.
Alexander et al (74), noted incidental durotomywvptence of 4%. Our findings were
contrary to the findings of Stole and Alexanderwewer, in comparison, our sample
size was much smaller. The incidental dural teasuwed during the process of
excision of the LigamentumFlavum, which was notede adherent to the dural sac.
The durotomies were repaired primarily with 6.0 abable suture and a fat graft

applied over as a patch. The post-operative seguetee uneventful.

One participant (2.1%) underwent blood transfudlecause of excessive bleeding.
The participant also had other co-morbid conditiaiabetes and hypertension) that
could have been contributing factors. The bleedirag observed mainly from the
epidural venous plexus. One other participant (3.%%s noted to have excessive

bleeding intra-operatively, but no blood transfusigas required in this case.

Only 2 participants were noted to have post-opezatomplications. One participant
(2.1%) developed deep venous thrombosis (DVT) efl¢ly, noted on follow-up. The
incidence of thrombo-embolism ranges from 0.1% % &ccording to the study by
Ramirez (69). Ongeti et al's (87) study in Kenyagwed thrombo embolism in 0.9%
of the patients. The other one participant (2.1&forted failure of pain relief post-
operatively. Upon repeat investigation, there wageturrence of disc herniation or
any attributable pathology to the operation. Ongétal (87) reported 1.9% of their
patients with failure of pain relief post-operatixeThis was similar to our study
finding.

The median post-operative Visual Analogue scale §yAvas 1(IQR: 0-2), from a
median pre-operative VAS of 8(IQR:7-9). This chavgas statistically significant
and a clear indicator of the good outcome afterradiscectomy surgery for HLD
(P<0.0001). In correlating the type of disc helomat to the outcome after
microdiscectomy (using VAS), showed that the typelisc herniation did not affect
the outcome after microdiscectomy. The participamt® had a sequestrated disc
herniation had the least post-operative median \&&8re. These findings were
consistent with Christopher B. Dewing’s (108), whishowed that better surgical
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outcome was demonstrated (using VAS) for sequestrdiscs than with extruded

discs.

In correlating the level of disc herniation to the&come after microdiscectomy (using
VAS), showed that all the participants across fadl teported levels of HLD, had a
marked improvement after the procedure. Moreover,participants with L5/S1 disc
herniations had the lowest post-operative VAS. Was consistent with Christopher
B. Dewing’s (108) findings, which showed a bettetomme after microdiscectomy

for the L5/S1 disc herniations.

The MacNab’s outcome assessment at 2 weeks shdwvatd3.8% of the participants
reported an excellent outcome, while an equal ptopo also reported a good

outcome according to the criteria of MacNab.

After 4 weeks post-operatively, the MacNab’s outeoiimdings showed that 66.7%
of the participants reported an excellent outcombile 29.2% reported a good
outcome, according to the criteria of MacNab. Tleisange was statistically
significant. A study by Lagarrigue J (80) showedhtt®0% of both groups
(undergoing microdiscectomy and open discectomyd ha excellent or good
outcome according to the criteria of MacNab. In Akbar’s study (103), 50% of the
patients of the patients showed an excellent outcowhile 40.6% had a good
outcome according to MacNab’s criteria. Our stuohgdihgs were similar to these

findings.
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CONCLUSION
Lumbar disc herniation remains a common diagnosentered in neurosurgical

practice. Majority of patients undergoing surgeoy HLD were in the 40-50 years
age group, with the mean age of 4719 years. M&é%6] were more affected than
females. Clerical work was the most common occopai#2%) followed by manual
labor (33%). Heavy weight lifting was the most coomm(68.8%) risk factor seen
followed by driving (25%) and trauma (22.9%). Mdlprof the patients presented
with low back pain (LBP) and leg pain.

Diminished ankle jerk reflex showed a clear pradittfor lower lumbar disc
herniation. Sensory examination revealed a corslderoverlap of dermatomes,
inconsistent with expected dermatomal distributio®dR test showed a high
diagnostic performance for lumbar disc herniatespecially for lower lumbar levels.
The most common level of lumbar disc herniation Wa&1 (79%) while the most
frequent type of disc herniation was extrusion (J9Postero-lateral location was the
most common location for disc herniation. The tymel level of disc herniation did

not affect the outcome following microdiscectomy.

Intra-operative complication occurred in 14.6% ok tpatients, with incidental
durotomy being the most common. Majority of theigras (95.8%) did not have
post-operative complications. Most patients (98%dlarwent microdiscectomy for
herniated lumbar disc ranging from 1 level to 3lewof microdiscectomy. There was
significant improvement in pain as evident from {@ and post-operative VAS

scores.

Assessing the functional outcome using MacNab'&ga, an equal proportion of
patients (45.8%) had a good and excellent gradev@tweeks post-operatively. At
four weeks, 66.7% of the patients had an exceljgatie while 29.2% had a good

grade.

Microdiscectomy, as demonstrated by the outcomeesctas a high success rate for

patients with HLDs who have failed a period of camative management.
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RECOMMENDATIONS
1. Public health education should be carried out tgleamize on lifestyle

modification in order to minimize the major riskctars associated with
lumber disc herniation. For example, heavy weigfting in abnormal
postures, smoking, etc.

2. Physical examination including reflex changes, mateficits patterns and
nerve root tension signs provide high index of d@siic clue for lumbar disc
herniation and should be performed in joint comtiomes in all patients

presenting with low back pain, leg pain and/or both
3. We recommend that the following studies shoulddreied out:

» Correlating the outcomes of surgically treated lambisc herniation
with the type of surgery i.e. microdiscectomy verstandard open

laminectomy with discectomy

e Longitudinal studies on outcomes of surgically teelalumbar disc

herniation by microdiscectomywith larger samplesiz
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APPENDIX I: CONSENT FORM: PARTICIPANT'S STATEMENT

I having received adequate
information regarding the study research, riskeglies hereby AGREE / DISAGREE
(Circle as appropriate) to participate in the studlyunderstand that my (our)
participation is fully voluntary and that | (we) &are free to withdraw at any time. |
have been given adequate opportunity to ask quesstad seek clarification on the
study and these have been addressed satisfactorily.

Patient’s/guardian’s Signature/Thumb Print:

Date

I declare that | have
adequately explained to the above participantsthdy procedure, risks, and benefits
and given him /her time to ask questions and s&eKication regarding the study. |
have answered all the questions raised to thedbesy ability.

Interviewers Signature Date

PROBLEMS OR QUESTIONS:

If you ever have any questions about the studyboutthe use of the results you can
contact the principal investigatoDr Abdul Wahid Kasmani by calling 0722-
700792.1f you have any questions on your rights as a rebeparticipant, you can
contact thdnstitutional Research Ethics Committee (IREC)using contacts below:

The chairman, IREC

Moi University/ MTRH
P.O BOX 4606 ELDORET
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APPENDIX II : QUESTIONNAIRE

Serial NO.....veeee e Date. ..o

1.0 Demographics

a) Male
b) Female

1.3What is your highest education level?
a) College/University

b) Secondary
c) Primary
d) None

1.4 What is your occupation?
a) Clerical

b) Manual labour
c) House wife
d) Sports person
e) Driver

f) Doctor/Nurse

2.0 Risk factors

Are any of the following risk factors of Lumbar Disk Herniation involved?
(Tick where applicable)

I.  Driving
ii.  Lifting of heavy weights
iii.  Smoking
iv.  Family history (genetics) of HLD

v. Trauma

HIODUL

vi.  Pregnancy
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If pregnant, did the symptoms begin?
i.  Before pregnancy

ii.  During pregnancy

:

iii.  After pregnancy

2.0 Clinical Data(tick where applicable)
2.1 What are the main presenting symptoms?
i. LBP

ii. Leg Pain

iii. LBP + Legpain
iv.  Motor deficits

v. Sensory deficits

UL

vi.  Bladder symptoms

2.2. Clinical signs noted on examinatioiftick where applicable)
2.2.1 Diminished reflex
i.  Knee jerk (L3-4)

ii.  Medial hamstring (L4-5)

iii.  Ankle jerk (L5-S1)
iv.  None

2.2.2 Motor weakness
I.  Knee extension (L3-4)

i. Foot drop (L4-5)

iii.  Plantar flexion (L5-S1)

UL UL

iv. None
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2.2.3 Decreased sensation
i.  Medial malleolus & medial foot (L3-4] ]

ii. Large toe web & dorsum of foot (L4-[ ]
ii. Lateral malleolus & lateral foot(L5-S] |
iv. ~ None

2.2.4 Pain distribution
i.  Anterior thigh (L3-4)

ii. Posterior LE (L4-5)

I L

iii.  Posterior LE, often to ankle (L5-S1)

2.3 Which of the following nerve root tension signis present? (Tick where

applicable)
I.  Straight leg raising

ii. Bragard's test

[ ]
[ ]
ii. Crossed SLR [ ]
[ ]

iv. Femoral stretch test

Hgm.%

&
N
S
e

6 5 4
|
Unbearable MNo
Distress Distress
Task
Date Start _________ End

Indicate the mark here
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3.0Radiological Findings on MRI(tick where applicable)

3.1 Types of HLD

i Protrusion

ii. Extrusion

iii.  Sequestration

3.2 Location of the HLD

i. Central

ii. Postero-lateral

iii.  Extreme lateral
3.3 Side of the HLD
i. Right
ii. Left
3.4 Level of the HLD

i L1-2
i. L2-3
iii. L3-4
iv. L4-5
v. L5-S1

3.5 Are there any other findings on the lumbar spine MRI? If so, state below:

4.0 Surgical option applied Tick where applicable)

4.1 Standard ‘Open’ Laminectomy + Discectom
4.2 Microdiscectomy

pA
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5.0 Outcome:
5.1 What is the post - operative visual analogue a@le?

F
&
2 S
N £
i ]
S 5
T )

"'fgm Ble
D,
"Caar,,

&
=
8
o
s

o
S
<

B 5 A

|

| |

Unbearable MNo
Distress Distress
Task

Date Start End

Indicate the mark here
5.2 Did any of the following intra - operative compications occur? (tick where
it applies)

I.  Wrong site surgery

ii. Incidental dural tear

iii.  Great vessel injury

iv.  Visceral Injury

v. Excessive bleeding requiring transfusior

vi.  Nerve root injury

vii.  Others (specify)

5.3 Did any of the following post - operative complicabns occur?

i.  Wound infection

ii.  Postoperative discitis

iii.  DVT/ Pulmonary Embolism

iv.  Failure of pain relief

v. CaudaEquina syndrome
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5.4 What is the MacNab’s outcome assessment of pait satisfaction at 2 weeks
after surgery?

- Excellent:No pain; no restriction of activity.

« Good: Occasional back or leg pain of sufficient sevetiyinterfere
with the patient’s ability to do his normal work lois capacity to enjoy
himself in his leisure hours.

- Fair: Improved functional capacity, but handicapped btermittent
pain of sufficient severity to curtail or modify wo or leisure
activities.

« Poor:No improvement or insufficient improvement to eleaincrease
in activities; further operative intervention rexcpd

Indicate Here:

5.5 What is the MacNab’s outcome assessment of pait satisfaction at 4 weeks
after surgery?

- Excellent:No pain; no restriction of activity.

« Good: Occasional back or leg pain of sufficient sevetdyinterfere
with the patient’s ability to do his normal work lois capacity to enjoy
himself in his leisure hours.

- Fair: Improved functional capacity, but handicapped btermittent
pain of sufficient severity to curtail or modify wo or leisure
activities.

« Poor:No improvement or insufficient improvement to eleaincrease
in activities; further operative intervention rexcpd

Indicate Here:
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