IJL, Issue 1, Vol. 23, 2024 Research Article
https://doi.org/10.31900/ij1.v23i1.444

Evaluation of 1470nm diode laser used in Haemorrhoidoplasty

Ali Fouad Rashid Al-Khazraji*:', Ahmed Waleed Ibrahim?,
Amgid Saeed Yaqub?

! Department of Surgery, Al-Yarmouk Teaching Hospital, Baghdad, Iraq
’Department of Surgery, Baiji General Hospital, salah-Aldin, Iraq
* Email address of the Corresponding Author: aquarius77doc@gmail.com

Article history: Received 30 Dec. 2023; Revised 5 Mar. 2024; Accepted 3 Apr. 2024; Published online 15 Jun. 2024

Abstract

Background: Hemorrhoids are a prevalent anorectal issue around the world, which can afflict a large number of
people each year. Hemorrhoidal vein(s): When these veins become dilated and enlarged, they will turn into a morbid
condition called hemorrhoidal disease. Lasers are mainly used to cut and or coagulate tissue. In this study, a 1470nm
diode laser was used for the treatment of 10 cases with 2nd, 3rd, and 4th-degree hemorrhoids enrolled for
hemorrhoido-plasty.

Aim of the study: Evaluation of the use of 1470nm-diode laser for treatment of second, third, and fourth-degree
hemorrhoids by coagulative method and evaluate any possible complications.

Patients, Materials, and Methods: This is a prospective study with ten patients (all male). All patients were
from the private clinic and were operated on using a 1470 nm diode laser for laser hemorrhoidoplasty between June
2022 and October 2022. All patients were surveyed and reported having one or more of the complications listed in the
questionnaire paper (if any). Local anesthetic was used during the procedures.

Results: Patients experience mild pain during the administration of local anesthesia drugs. In the first postoperative
week, mild pain in seven patients (70%) and moderate in three patients (30%). No patient experienced significant
primary bleeding after the operation, and five patients (50%) had a seromucous discharge from the site of the operation
that lasted for two to six days. No patient experienced infection. Urine retention was experienced in two patients
(20%). With the exception of one patient who had minor skin prolapse, all patients saw improvements in their pre-
operative symptoms and the disappearance of the hemorrhoid. During the follow-up period, none of them need to have
a second laser treatment session. During the (four-week) follow-up period following the laser hemorrhoidoplasty,
there was no recurrence observed or detected during the follow-up period, which was four weeks after the laser
haemorrhoidoplasty. Every patient goes back to work within three to five days. All patients were satisfied with the
outcome of the operation despite the minor complications that occurred post-operatively.

Conclusion: The clinical application of the 1470nm diode laser in surgical operations shows promise for routine
use. It is a safe, acceptable, and remarkable substitute for traditional surgical treatment techniques and can be regarded
as practical, effective, and easy to use
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1. Introduction

Hemorrhoids may afflict over a million people annually; it is one of the most prevalent benign anorectal
morbid disorders in the world [1]. The Hemorrhoids are defined as engorgement and distal displacement of
typical anal cushions. One of the most important characteristics of hemorrhoids is the aberrant dilatation
and distortion of the vascular channels, along with alterations in the breakdown of the connective tissue
that supports the anal cushions. Hemorrhoidal venous cushions are normally found in structures of the ano-
rectum and are always present unless an earlier intervention has been performed [2].

When the patient is in the lithotomy position, internal hemorrhoids, which are symptomatic anal
cushions, typically lay at the 3, 7, and 11 o'clock positions. Furthermore, internal hemorrhoids at the
secondary position are found in the space between the main site masses. External hemorrhoids are not actual
hemorrhoids; instead, they are associated with venous channels of the inferior hemorrhoidal plexus, which
are located deep in the skin around the anus. Typically, thrombosis, a painful acute condition, is the reason
why external hemorrhoids are first identified [3].

Hemorrhoids are a type of disease that may cause patients symptoms and other complications. Bleeding,
discharge, itching, pain, and symptomatic prolapse are the complaints [4].

Hemorrhoids incidence is as many as 36.4%. The human body normally has hemorrhoidal veins.
Hemorrhoidal disease is a morbidly symptomatic disorder that develops as these veins enlarge and dilate.
Straining will encourage vein congestion and hasten the development of hemorrhoids; it is common to see
multiple cases in the same family and may have a significant genetic component. Vein dilatation is
influenced by weightlifting, pregnancy, and any illness that raises intra-abdominal pressure. [5]

In general surgery, the primary uses of lasers are in tissue coagulation, vaporization, cutting, and
excision. For most circumstances, "laser surgeries" essentially substitute the other devices used in
conventional surgical (instruments) including electrocautery, cryosurgery, and scalpels. It was suggested
that lasers will enable surgeons to perform more difficult procedures.[9](like fourth-degree hemorrhoids
with no major wound, bleeding, or pain)

1.1 Study objectives

Assessment of the safety and effectiveness of the use of 1470nm-diode laser for treatment of second, third,
and fourth-degree hemorrhoids by coagulative method and assessment of any possible complications and
patients' satisfaction.

2.1 Patients

This is a prospective study with ten patients (all male). All patients were from the private clinic and were
operated on using a 1470 nm diode laser for laser hemorrhoidoplasty between June 2022 and October 2022.
Ten patients with symptomatic conditions of second, third, and fourth-degree hemorrhoids were included
in this prospective study; all were male. The patients underwent laser hemorrhoidoplasty using a 1470nm
diode laser at a private clinic under local anesthesia between June 20, 2022, and October 31, 2022. Patients'
ages ranged from 32 to 65, with a mean age of 44.8 years, following a thorough description of the treatment
and a discussion of its potential benefits and drawbacks as well as any anticipated complications.
Preoperative evaluation: A case sheet was designed exclusively for the purpose of reviewing each patient's
healthcare details and records. Age, symptoms (bleeding and discharge, nodule, itching, pain, and
symptomatic prolapse), any prior surgeries, and past medical history are all considered a part of the patient's
history.

A verbal agreement was obtained, a clinical evaluation of the patients and hematological investigations
for virological infection, and complete blood count. Proctoscopy and digital rectal examination are part of
the preoperative evaluation, which determines the degree of hemorrhoids, the number of piles, and any
accompanying lesions or masses (if any).
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A. Inclusion criteria

This study includes all patients who are older than 18 and have hemorrhoids of the second, third, or fourth
degree.

B. Exclusion criteria

We excluded from our study patients with severe co-morbid illnesses, anal fissures, fistulas, and those who
have first-degree hemorrhoids.

2.2 The Material

The medical laser system and accessories:
2.2.1. Laser system Specification

The laser system employed in this study was a class IV Medical laser system, a 1470nm diode laser that
emits light at a wavelength in the near-infrared spectrum. The surgeon configured the laser aperture power
output to vary between 0.5 and 15 Watts. Wuhan Dimed Laser Technology Co., Ltd. is the Chinese
manufacturer of the diode laser (CHEYLAS-45JN) that is utilized, as shown in Figure 1.

Fig.1. laser device used.

2.2.2 Equipment

The following items are arranged on a tray with drapes, as shown in Figure 2. Allis tissue forceps, hypo-
allergic surgical tape (4 inches), medical steel kidney dish, half-cut C-shaped proctoscopy, two syringes of
5 and 50 milliliters, Gauze swabs, Lidocaine solution 1% (50 milliliters), 100 milliliters of 0.9% isotonic
normal saline, Lidocaine gel 5%, and a pair of gloves.

Also, doctor Google and completely shielded patient goggles are used during laser irradiation, as shown in
Figures 3 and 4.
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Fig.2. Equipment.

Fig.3. Doctor google.

Fig.4. Completely shielded patient google.

2.3 Procedure

With the patient in the lithotomy position and an antiseptic 10% povidone-iodine solution applied, No IV
N.S.A.LLD. or sedation was used; instead, a 25 ml solution containing 1% lidocaine without epinephrine
diluted by 25 ml normal saline (0.9%) (total 50 ml) was injected into the skin around the anus (4-5 ml) and
deep in four quadrants around the anal canal (at 2-, 4-, 8-, and 10- o'clock) at a volume of roughly 10 ml
each. Following the administration of local anesthesia, the c-shaped proctoscopy is inserted through the
anus in order to identify the pile(s). Next, utilizing a laser handle with the bare optic fiber of 600um diameter
with an SMA905 connector, fixed 2-3mm beyond the edge of the terminal cannula, the laser energy is
delivered at 8.0W power in pulsed mode, entering at the much-cutaneous junction at the base of the pile
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and progressing to its pedicle. The pilot laser serves as a guide for the tip and depth of the laser optic fiber.
Each pulse lasted 3 seconds (on) with a 0.6-second interval (off), (6.67Joules), using fan shape technique,
the total amount of energy ranged from 150-200J per pile accordingly. A partial shrink of the pile volume
serves as a sign to cease further radiation. To prevent overtreatment (overheating of the tissue), wet gauze
with 0.9% normal saline was applied to a pile after each full set of pulses, with some pressure maintained
for approximately thirty seconds. The skin opening kept open.

2.4 post-operative treatments

For each patient, postoperative follow-ups were recorded. Fix a date for the next follow-up visit, giving
him a prescription for antibiotics and analgesia as follows:

1- Injectable antibiotic for 2 days followed by oral one for another 5 days.

2- Single injectable analgesic on the first day (if needed), followed by oral analgesia for 3-5 days.

3- Use of sitz bath twice daily for 15 minutes each time for the first 5 days.

3. Result and discussion

3.1 Results

The results of this study are based on the clinical evaluation of every patient through examination,
complaints made by the patient during the procedure, and post-operative and clinical follow-up. Under local
anesthetic, the surgery was tolerated by all of the patients. Ten patients are male. According to the grade of
the pile(s), they were divided into three grades: grade two, consisting of six patients; grade three, consisting
of three patients; and grade four, consisting of one patient. As shown in Table 1.

Table 1. Grades of hemorrhoids in 10 patients.

Grade No. of Patients Percentage (%)
2M degree 6 60%
3" degree 3 30%
4™ degree 1 10%
Total 10 100%

In terms of the number of piles, there are four patients with three piles: two with second-degree piles and
two more with third-degree piles; four patients with two piles, three of them with second-degree piles and
the last one fourth-degree; and two patients with one pile, one of which is second-degree and the other
third-degree, as shown in Table 2.

Table 2. Number of piles in each patient.

Number of Piles No. of Patients Percentage (%)
(2pat.)with 2nd  (2pat.)with 3rd
3 degree degree 40%
Total 4
(3pat.)with 2" (1pat.)with 4"
2 degree degree 40%
Total 4
(Ipat.)with 2" (1pat.)with 3™
1 degree degree 20%
Total 2
Total 10 100%
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After a 30-day follow-up, the hemorrhoid disappeared in all (100%) of the patients, with the exception of
some redundant skin in the fourth-degree one. None of them required another laser therapy session. None
of the patients experienced any serious intraoperative or postoperative complications; therefore, there was
no need for hospitalization. During the four-week follow-up period following the laser hemorrhoidoplasty,
no recurrence was found.

3.2 Post-operative complications/follow-up
Patients were followed on the 1st, 2nd, and 4th Post-operative weeks.

1. Pain was classified as mild, moderate, and severe, as the patients described it, to simplify the patients'
pain assessments. Seven patients (70%) had mild pain, including two with three (second-degree) piles, three
with two (second-degree) piles, one with one (second-degree) pile, and the final patient with one third-
degree pile; three patients (30%) had moderate symptoms, including one with two (fourth-degree)
hemorrhoids and two more with three( third-degree) piles, as indicated in table (3-3); the first postoperative
day's pain necessitated the use of an injectable NSAID analgesic (olfen ampoule) to manage the pain, and
then the pain decrease in the following days.

2. Bleeding and discharge:

As indicated by Table (3-3), no patient experienced significant primary bleeding (spontaneous bleeding
after surgery) or reactionary bleeding (post-defecatory bleeding). Five patients 50% experienced a sero-
mucus discharge; one patient had two (fourth-degree) piles (10%), two (third-degree) piles (20%), and two
(second-degree) piles (20%). Postoperative seromucus discharge is identified by simple underwear soiling
that lasts for two to six days until it ceases on its own without medical intervention.

3. Retention of urine:

This happens in two patients (20%), one of whom had three piles of third-degree hemorrhoids, and the last
one had two piles of fourth-degree hemorrhoids and BPH. Both patients complained of burning during
micturition and had minor difficulty urinating. The patients were treated conservatively with analgesics and
encouragement to urinate; no additional intervention was required, as shown in Table 3.

4. Infection According to Table 3,

no patient (zero%) developed an infection during the postoperative period, and the postoperative period
passed unnoticeably regarding the infection of the surgical site depending on the antibiotic regimen
mentioned before.

5. Return to work:

Three patients (30%) return to work after five days, one with two (fourth-degree) hemorrhoids and two
more with three (third-degree) hemorrhoids, because of pain, as mentioned before "three patients (30%)
had moderate symptoms, including one with two (fourth-degree) hemorrhoids and two more with three(
third-degree) piles". Whereas seven patients (70%) returned after three days, those with mild pain as
mentioned before, "Seven patients (70%) had mild pain, including two with three (second-degree) piles,
three with two (second-degree) piles, one with one (second-degree) pile, and the final patient with one third-
degree pile" as shown in Table 3.

6. Satisfaction:

All patients (100%) are satisfied with the results of the operation and postoperative complaining, apart
from the redundant skin of the one patient with 4th-degree piles who are reassured that this is not significant,
as shown in Table 3. Yet they are completely satisfied with the result as no active bleeding, mass, itching,
pain, symptomatic prolapse, or feeling of incomplete defecation.

7. Recurrence: As seen in Table 3, there was no recurrence during the follow-up period (0%) in this study.
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Table 3. The results of the patients.

Post-operative

complications / N?' of Percentage (%) Grade N‘.)' of
Patients Piles
follow up
No pain 0 (0%) / /
Mild 7 (70%) 2" and 3" degree  Three, two, one piles
Moderate 3 (30%) 3 and 4" degree Three, two piles
Sever 0 0% / /
-1 pat./2piles of 4"
Bleeding & discharge degree, -2
Sero-mucous 5 (50%) 27d 31 and 4t pat./3piles of 3
discharge ° degree degree, -2pat./3piles
of 2" degree
Retention of urine 2 (20%) 4™ degree*! and 3™ two piles
degree three piles
Need catheterization 0 0 0 0
Infection 0 0 0 0
7 after three 70% nd d Three, two, and one
days 2" and 3" degree .
Return to work 3 after five 4" and 3" degree pile
q 30% g Three and two piles
ays
. . 2nd 3rd Three, two
0, > > >
Satisfaction 10 100% and 4"*2 degree and one piles
Recurrence 0 0 0 0

*l with BPH
*2 with redundant skin

3.3 Discussion

This study uses a diode laser operating at 1470 nm to treat hemorrhoids by minimally invasive laser-induced
interstitial thermotherapy (coagulative effect, as mentioned before). The following characteristics were to
be prospectively assessed in this study: pain, bleeding, retention of urine, surgical site infection, return to
work, and overall patient satisfaction. Few cases in this study had post-procedural complications.
Regarding postoperative pain, mild pain had occurred in (70%) of cases and moderate pain in (30%) of
cases. This is in agreement with Brusciano et al. using Laser hemorrhoidoplasty (1470 nm); there were no
major postoperative problems. Average level of pain after surgery: VAS (Visual Analog Scale) 2 (first 3
days)[6]. (Complication) Also in agreement with Paolo Giamundo Comparison: hemorrhoid laser operation
(980 nm) versus band ligation Median post-operative pain VAS score 1.1 in laser hemorrhoid procedure
[7]. Also, in agreement with Ferhatoglu et al. Hemorrhoidoplasty with laser (1470 nm) pain after 2 days of
operation mean VAS score of 2.85 [8]. This is consistent with the hybrid digital guided HAL (hemorrhoidal
artery ligation) with laser hemorrhoidoplasty scores of 2.82 and 1.28 on the third and seventh postoperative
days, respectively, reported by De A et al. [9]
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Regarding bleeding and discharge in this study, it is classified as:
1. Spontaneous bleeding post-operatively.

2. Post-defecation bleeding.

3. Sero-mucus discharge post-operatively.

There was no post-operative spontaneous bleeding or post-defecatory bleeding. In five cases (50%),
there was a small amount of post-operative sero-mucus discharge, which lasted for two to six days after
surgery before stopping on its own without the need for further treatment and bothered the patients because
it was a hygienic concern.

In the study of Cantarella Francesco et al., in 15.4% of cases, seromucous discharge from the small
incisions was observed in the first few weeks after therapy. There were no occurrences of postoperative
bleeding. [10]. In a study of Hassan et al., Two cases (10%) out of 20 cases in the open hemorrhoidectomy
group had bleeding, whereas one case (5% of the cases) in the laser hemorrhoidoplasty group had bleeding
(the patient was taking aspirin) [11]. Regarding infection and abscess formation, no patient in this study
suffers from infection. In the study of Cantarella Francesco et al., One out of 25 cases, or 4 percent, had an
abscess [10]. In the study of Hassan et al., In the group that underwent laser hemorrhoidoplasty, one case—
or roughly 5% of the total—had an abscess. [11]

Two individuals (20%) experience burning sensations during micturition with minor difficulty in
urinating. These patients are treated conservatively with analgesics and encouraged urination; further
intervention is not necessary. One patient had two fourth-degree piles and BPH; both conditions are
attributed to his post-operative symptoms related to this problem; the second patient had three third-degree
piles. In a study by Cantarella Francesco et al., Three out of 25 patients, or 12% of the total, experienced
acute urine retention; this was most likely brought on by the spinal anesthetic rather than the surgery. [10]
In studies by De A et al., Hassan et al., and Sabanci et al., Urine retention is not listed in their studies as a
postoperative complication [9, 11, 12]. During the four-week follow-up phase, there is no recurrence rate
in this study. In a study by Cantarella Francesco et al., Two out of twenty-five cases (8%) had the recurrence
of recurrent post-operative bleeding, which happens three to six months after the treatment[10]. In the De
A et al. study, Four patients experienced an occasional bleeding recurrence, and two out of 42 patients
reported an incomplete prolapse cure after an average follow-up of sixteen months [9]. In a study by A.N.M.
Jane Alam et al., The recurrence rate of hemorrhoids at a one-year follow-up was 5% [13]. In terms of
satisfaction and return to work, all cases (100%) do so within three to five days after the procedure, and
most patients are pleased with the way the pre-operative symptoms have resolved. This concurs with De A
et al. In an average of 5.8 days following surgery, all patients resumed their regular activities [9].

3.4 Limitations of the Study

In this study, there are some limitations:

1. Small sample size.

2. Short follow-up period.

3. No comparative group.

4. All patients were male, no results and complications comparisons with female patients.

4. Conclusions

Diode 1470nm laser hemorrhoid-plastic is a safe and effective procedure associated with a low incidence
of postoperative complications, despite the limitations of this study, which primarily focused on the
feasibility, safety, and short-term outcome of the procedure. However, it does require the availability of
instruments (Diode laser system) and a skilled, well-trained surgeon. For the treatment of hemorrhoids,
these are superior tools to traditional surgical methods, as the hemorrhoidectomy is considered as the gold
standard regardless of its surgical technique, as it resects the diseased tissue at once. Yet, it may cause pain,
mucosal stenosis or anal stenosis, prolonged healing time, and bleeding postoperatively (early and delayed).
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For all that many patients refuse operative management, laser hemorrhoidoplasty is a minimally invasive
procedure that is considered an alternative that resolves all the above concerns, so it is superior from this
point of view.

By employing laser interstitial thermotherapy, tissue coagulation can be accomplished with lower power
densities than with tissue cutting. The benefits of using a laser include its ability to stop bleeding from
severed vessels (haemostasis), its tolerance by patients under local anesthesia, and its decreased risk of
complications during or even after the operation. So, 1470nm laser hemorrhoido-plasty is:

Safe.

Effective procedure.

Low incidence of post-operative complications.

Post-operative pain is more with increased no. of piles and their degree.

Sero-mucous discharge again is more with increased no. of piles and their degree.

6. Retention of urine is more with those who had BPH, 4th-degree hemorrhoid, and more no. of piles.
(more pain).

7. Return to work lasts longer in those with more pain and thence larger piles or more no. of haemorrhoids,
faster than respective procedures.

8. Redundant skin is seen in 4th degree pile(s), although it is not significant but bother the patient and may
consider the operation is poor, under treatment or recurrence.
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References

[1] Holzheimer RG. "Hemorrhoidectomy", (2004), indications and risks. Eur J] Med Res; 9(1):18-26.

[2] Loder PB, Kamm MA, Nicholls RJ, Phillips RK. "Haemorrhoids: pathology, pathophysiology and aetiology". Br
J Surg. 1994;81:946-954.

[3] Hamilton Bailey ML, Norman S. Williams, Christopher J.K. Bulstrode PRO (eds). SHORT PRACTICE OF
SURGERY. 26" ed. CRC press Taylor &Francis Group; 2012. Ch73, p1236-1240, p1250-1256.

[4] Sneider EB, Maykel JA, (2010), "Diagnosis and management of symptomatic hemorrhoids". Surg Clin North Am;
90: 17-32, Table of Contents.

[5] Keighley, M., and Williams, N., eds. (1993), "Surgery of the Anus, Rectum and Colon", London: Saunders, WB,
pp. 2576.

[6] Brusciano L, Gambardella C, Terracciano G, Gualtieri G, di Visconte MS, et al. "Postoperative discomfort and
pain in the management of hemorrhoidal disease": laser hemorrhoidoplasty, a minimal invasive treatment of
symptomatic hemorrhoids. Updates Surg. 2020;72(3):851-7.

[7] Giamundo P, Salfi R, Tibaldi MGL, Murru L, Valente M. "The hemorrhoid laser procedure technique vs rubber
band ligation": a randomized trial comparing 2 mini-invasive treatments for second- and third-degree hemorrhoids.
Dis Colon Rectum. 2011;54(6):693-8.

[8] Ferhatoglu MF, Kivileim T, Ekici U, Kebudi A. "Laser hemorrhoidoplasty procedure for grade two and three
hemorrhoidal disease". A retrospectively prospective study, analysis of forty-seven patients. OSP J Surg. 2019;1:101.
[9] De Anushtup, Roy Prabal. "Hybrid digitally guided hemorroidal artery ligation with laser hemorrhoidoplasty": our
experience with a new approach to hemorrhoidal disease. International Surgery Journal. 2021 Oct.;8(10):2968-2973.
[10] Cantarella Francesco, Aglietti Rebecca, Sturiale Alessandro. "Short Term Outcomes of Laser Pile Ablation (LPA)
to Treat II-III Degree Symptomatic Hemorrhoidal Disease". Annals of Colorectal Research (Iranian Journal of
Colorectal Research). 2021;9(2):69-72.

[11] Hassan Ahmed M., Shemy Gamal Galal. "Laser hemorrhoidoplasty versus open hemorrhoidectomy in Upper
Egypt". AIMIJ. 2021; Feb., DOI:10.21608/aim;j.2021.57763.1397.

[12] Sabanci unal, Orug Taner,Uncu Erhan. "Laser hemorrhoidoplasty of a single surgical centre".Turk J Colorectal
Dis.2021;31:31-34.

[13] A.N.M. Jane Alam, Akter Maksuda, Ahmed Nafiz Imtiaz Uddin, Afrin Khondaker Sajia, Barman Auditi, Rahman
S.M.Mustafizur.Scholars Journal of Applied Medical Sciences.2021 May 9(5):663-669

University of Baghdad Publishing, Institute of Laser for Postgraduate Studies

Journal homepage: https://ijl.uobaghdad.edu.iq/index.php/IJL



IJL, Issue 1, Vol. 23, 2024

pl A% Ay sy Lm i sl sall S (B e g1 1470 Ul 25l il ausls

20 glay A A2l lf‘:‘bbﬂ‘ Al g daal s*‘lgerﬁ‘ MJJ‘}Q&Q

Bl ’Qgﬂ\ C)...a ’el.:_“ > (e ’L\‘);.“ il 2

aquarius77doc@gmail.com : Sl (S g 3K & Hall*

AadAll
33,90, ple JS Galis) (e 150 10 Canal o Sy il callall elail poan 85 e Lo i A &yl sl (4RI
S 5 il a5 IS 5l ki e sl (2 ge gansd A e Al ) saiian Leild pdimlly s s Ladie ul sl
O Al N5 LA g Al da 0l e el sn Alas OV 10 & slasil 1470 250 0 aladi) &3 Aul ) oda 8, sl
ol sl ) e 5k

O Angl ) LA 5 AU da Al 23e 8 yie sl 1470 (o sal) Jshll 53 55 o slall aladiil Al jall (e ciagd)
Aldiag Giliebiaa ) r‘:‘.liju:y\ 13gd Ailall )yl andi g daa il yul gl
wwﬂ\@uu\&‘()ﬁ.ﬂ\ww)?afﬁ)w JP}.\ML&LAA:L:E\)AM\)JAM :LL\)H\ ’J\}AS‘ "5;4),4!\
2022 o O Lad il A 5allb e gl il 1 i 608 1470 2530 )5 aladinly daal ja dpleal | griiad g dalal) salial)
O@Y\ﬁ)}&&;)ﬂ\&&h&d\wﬂi)ih\jdﬁ}]\}A\ji}@.bﬂ\&;éi)tm‘éﬁ}62022‘):UISB
Anlaall W) oaaia gall jadall aladtiul o3 (Cas g )
L_L\S;(‘.J\LJL\AuS‘bMﬁb)dM]\bdw\ubcu\mej\\JGMJA:J\;L\J\(‘J‘Ls\ | gilay &l (ia yall alana il
@Lad\@bu\ub\)s)dwtg_4_)14;5\Aa_;d}\J\&},u\j\@(/30)‘5..4)444)4@@)“}(/70)@4.)4@@
;upudfﬁiu@esj‘eui6zg)m\wmu&wumu&gu\)ﬁumUS(Vso)@a,Aum
Gksuds.uu‘\.uu\.u dj.\ﬂkwwhn\um‘)adﬂuts CLAAY‘}\&)J’JL\UA{)A&‘&_\LAJ?! M\me@_«&}\
c«uﬁub).\u\}ﬂ\ G&\}M‘dﬁ&u&‘}&‘é&n&*ﬂu&w&ﬂ‘& (/20)de)wd;\md\ujd
@)\@S@\@L\A}\o}ﬂdl;)m\yﬂ&);)&\ucmg\e.ue& whd\a)ﬁdk)}uhc)\d\w@bm};
2L el sl ) e gl
au;md\weé)\gcw\@u&o;w.a\)@a)d\@gols_egw_?,Q}'a'ssédaﬂ\bj\@a)d\@uab
Apleal) day tias Al dagia)

o e ] (Kas ¢ A gal) lilaall 2ide aif & \m\);j\c_\h&ul\uﬁ).uyb 1470J}ﬂ6}ﬂ\e\m‘>}\u‘ CLZqu.uY\
H\ﬂ\@mm@\@\)ﬂ\c)ﬂ\&_\hmdm LQ-\QM\W)YW}&‘LL}}}&‘MY‘%&}YWJM

University of Baghdad Publishing, Institute of Laser for Postgraduate Studies

o ) Journal homepage: https://ijl.uobaghdad.edu.iq/index.php/IJL



