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Imbalance of the Palestinian political demographic
map The Jewish Agency and its activities in Yemen in
1908-1967 AD
Historical studyA model

summary

This study is an attempt to understand the role played by the Jewish Agency
in disrupting the political demographic balance that Palestine witnessed and
changed its features in the twentieth century, through the process of displacing
the Jews of the world and enabling them to settle in Palestine, controling most of
its lands, limiting the ownership of its peuple to the land, and working to deport
them from it. Anyone who follows the study of the role of the Jewish Agency
and its system will notice a clear vision of the role it played in the process of
disrupting the balance of the Palestinian political demographic map, through the
process of displacing the largest number of Yemeni Jews and settling them in
the Palestinian lands, through its office in Aden in 1912 AD, under the eyes of
Britain and its blessing, which was based on legal frameworks confirmed by the
Mandate in 1922 AD in its fourth and sixth articles Hence, the agency aligned
itself with British colonial imperialism first and later with the American. It was
linked to them by a close relationship and deep partnership, and this increased
the growth of the agency globally: which sees settlement as a fundamental basis
for activating the land element strategy, not to mention being the security and
economic belt of the Zionist society.

Keywords: Jewish Agency, Jewish immigration (migration) and settlement,

Palestine Yemen.
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ABSTRACT

This study handled the efforts of second martially governance (1969 —
1985) to Dissolve the southern Sudan conflict .the study is more important
because the second martially govern ace is a longest period from Sudanese
governments ruled after the independence. the study aims to clear up the efforts
of the second martially governance to dissolve the southern Sudan conflict and
assess the extent of its succeed and explainable the impacts and results towards
these efforts. the study included Preface and three Periods and conclusion from
(1969 — 1972) and (1972 — 1983) and (1983 — 1985).

The study explained that the second martially governance inheriting the
conflict .from the predate governments. but its efforts were most successful ,
specially which autographing AdISS ABABA agreement 1972 , when grossed
the peace and Development in southern Sudan. the study recommend to do more
studies about the relations between the Sudan and Southern Sudan specially

after the secession of the south in 2011.
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Abstract

The study aimed to identify the relationship between total quality
management and employee performance at the National Institute of
Administrative Sciences. The study used the descriptive analytical approach and
the questionnaire as a tool for collecting data. The questionnaires were
distributed to a stratified random sample of (40) employees, and the number of
returned questionnaires was (36). The study reached several results, namely:
The degree of application of leadership and sound vision was average according
to the estimates of the study sample, as it came with an arithmetic mean (2.89)
with a standard deviation (1.1.0). The relative weight of this dimension was
(57.75%) from the point of view of the sample members as a whole and with an
average degree of achievement. The results of the study revealed that job
performance was average according to the estimates of the study sample, as it
came with an arithmetic mean (3.10) with a standard deviation (0.96) and the
relative weight was (62.00%) and with an average degree of achievement from
the point of view of the study sample members. The study reached several
recommendations: Work on unifying the concept of total quality and its basic
elements among all parties in the institute The National Institute for
Administrative Sciences, its objectives and how to implement them by all
employees. Those in charge of the National Institute for Administrative Sciences
must provide a financial reward to distinguished employees to spread the

message of quality.
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Immediate Partial Breast Reconstruction with

Latissmus Dorsi Flap

Prof. Dr. Jamlla Ali AL- Sanabanl Dr. Mohmed AL -Shoaibi " , Dr. Shatha
Jbbrr Ahmed™

Abstract:

background: Breast reconstruction can be performed as an immediate or delayed
procedure. Immediate breast reconstruction (IBR) has been shown to improve
body image, self-esteem, and social relationships without compromising local
recurrence or survival rates. The latissimus dorsi flap (LDF) is a widely
accepted technique for IBR, providing safe and aesthetically pleasing outcomes.
Aim of study to assess the outcome of latissmus dorsi flap in immediate partial
breast reconstruction regarding the complication, recurrent and patient
satisfaction.

PATIENTS AND METHODS: The early breast cancer patients who
underwent immediate breast reconstruction with LDF after wide local excision
with safety margin and axillary lymph node dissection from June 2021 to June
2024,were included in this prospective study, . The data include patients
characteristics, tumor pathological characteristic, type of surgery and
reconstruction, surgical outcome, complications, recurrence and patient

satisfaction.

"Prof. of plastic surgery, Faculty of Medicine Sana'a University
" Assist. Prof. of plastic surgery, Faculty of Medicine Sana'a University
""MBBS — SANA'A University.
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RESULTS: The total of ten of breast cancer patients, the mean of age was
33.8£(8.08) year, BMI was 24.24+(4.492) kg/m2, the highest percentage (60%)

located in the upper lateral quadrant, (70%) of the patients taken chemotherapy

pre- operative, mean size reduction post NACT 2.229 £1.6266 cm. Regarding to
the histological breast cancer type (90%)of patients had invasive ductal
carcinoma, LDF types that used; (50%) myocutenouse LDF , (20%) LDMF
and (30%) mini LDF , (20%) of patient developed donor site seroma post-
operative, the only one patient has recurrent breast cancer because she refuse to
take radiotherapy or chemotherapy post operative and the patients satisfaction

from over all outcome is 100%(very satisfied)

CONCLUSION: immediate partial breast reconstruction using latissimus dorsi

flap is safe and reliable technique with good oncological and cosmetic outcome.

Key words: breast cancer, wide local excision, latissmus dorsi flap, Breast

reconstruction.
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INTRODUCTION:

ALY

)

“orgquns®

Breast cancer is the most common malignancy in women worldwide, and its
incidence is still increasing[1].patient with early breast cancer is usually undergo
surgery ,including partial mastectomy with radiotherapy [2].combined treatment
is increasingly performed as the oncologic safety based on the 5 years survival
rate is similar to that of mastectomy alone[3,4,5,6]. Not performing immediate
partial breast reconstruction may lead to unsatisfactory aesthetic outcomes, such
as breast distortion or retraction, noticeable volume changes, and secondary
shape or position change, of the nipple-areolar complex [7] and have a negative
impact on the patient’s personal satisfaction and quality of life, often manifested
through anxiety, shame, significant mood disturbances, decreased sexual
interest, and depression[8,9].so immediate breast reconstruction has become an
integral part of breast surgery, improving postoperative quality of life and
mitigating deleterious effects. This procedure can help patients restore their
body image and promotes physical and psychological well-being, in addition to
being considered oncologically safe[10,11,12]. The advantages of IBR include
one operation, one hospital stay and one sick leave. IBR is therefore cost saving
compared with delayed reconstruction [13].

The use of autologous tissue is considered gold standard for patients
undergoing breast reconstruction , autogenous tissue is usually the best choice
for breast reconstruction because there are no implant-related complications and
the cosmetic result is usually better due to better limitation of natural ptosis with
soft, warm and pendulous tissue. In addition, this type of reconstruction is not
endangered by postoperative radiation [14].among these autologous tissue
latissmus dorsi flap is reliable flap can provide tissue to correct partial
mastectomy or lumpectomy defects and microsurgical expertise is not needed
[15]. It gives a good breast for either slim women with small breasts or

overweight women, who have excess tissue in their upper back; the
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transposition of the LD muscle does not interfere with the movements and
strength of the shoulder in ordinary women. The scar of the donor site in the
back can be placed horizontally under the bra or obliquely mimicking the line of
a swimsuit giving a good cosmetic result [16]. IBR by LDF appeared to have
excellent tolerance to subsequent radiotherapy, the latter having no impact on

patient aesthetic satisfaction [17].

Though breast reconstruction using LDF has been reported in several
studies, No information has been available regarding clinical outcomes
following immediate breast reconstruction (IBR) in the Yemeni population
.moreover, there are no detailed investigations that specifically address the
possible risks, complications, recurrent and patient satisfaction.so this study aim
to assess outcome of Immediate Partial Breast Reconstruction with Latissmus
Dorsi Flap .

PATIENT AND METHODS
Study Design

This study was a prospective study included 10 female patients with early
breast cancer (T1-T3) who underwent immediate partial breast reconstruction
with latissimus dorsi flap (LDF) after partial mastectomy (wide local excision
with safety margin) and axillary lymph node dissection. Data was collected from
June 2021 to June 2024. in Al-Maodah and Ibn Sina’a hospitals in Sana'a city.

Data included patient characteristics (age, BMI), tumor pathological
characteristics (tumor size, location, type, hormonal status, weight of excised
tumor, size of breast defect), type of surgery and reconstruction, surgical

outcome, complications, recurrent and patient satisfaction.

All patients underwent full history and clinical examination, Breast

ultrasound, mammography and CT-scan to assess of cancer and distant
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metastasis. True cut biopsy for histopathological diagnosis. Patients with a
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tumor size > 4 cm received neoadjuvant chemotherapy to reduce tumor size.
Patients were informed about potential complications including flap necrosis,
hematoma, infection, seroma, at donor site and other donor site morbidity. Pre
operative and post-operative photographs was taken after patient permission and

written consent was obtain from patients prior to operation.

Patient satisfaction was evaluated using a pre-discharge satisfaction
questionnaire (modified from the Breast-Q questionnaire) because most of
patients live outside Sana'a consisting of seven detailed questions across five
items.in which The questionnaire responses were categorized into four scores:

very satisfied, somewhat satisfied, somewhat dissatisfied, and very dissatisfied.
Patients selection:

Patients Inclusion Criteria: Age <60 yrs , patient who had good
cardiopulmonary functions<Clinical staging | —Illa breast cancer, patient with no
any contraindication to surgery and Patient who request to preserve her breast.
While the following patients are excluded from the study: Patients with history
of previous thoracotomy at donor site, Age >60 years old, Clinical stage I1IB

and above And Patient who didn’t accept breast reconstruction.
Preoperative Marking:

This marking procedure is performed preoperatively with the patient standing
comfortably with the arms at the sides. The location of the breast cancer was
marked and about at least 2 cm around the tumor margin was marked .The LDF
marking Initiated by the midline is marked along with the palpable tip of the
scapula. A line is drawn from the posterior border of the axilla curving medially
across the tip of the scapula. This represents the upper border of the latissimus

muscle. The estimated inferior margin of the trapezius is drawn as it covers the
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superomedial corner of the latissimus muscle. With the arm raised up over the

head, the anterior border of the muscle is marked by identifying the edge of the
muscle in the axilla and drawing this landmark inferiorly toward the iliac crest.
The origin of the muscle from the thoracolumbar fascia is drawn estimating this
to be 2-3 cm off the midline and this muscle origin is followed as it curves
inferolaterally along the iliac crest. In this fashion, the surface area of the
latissimus muscle is outlined in such a way that the skin island can now be
centered. The transverse elliptical shaped skin flap of the LD flap was designed
on the inner area of the marked bra line to hide the scar while the area covered
by the arm was marked on the ipsilateral lateral side of the body for LD flap in

the attention position figure (1).

Figure ( 1) Pre-operative marking; A-anterior view with marking of breast
tumor.B-lateral view with arm up .C-posterior view reveal LDF marking.

Operative technique:

The procedure was carried out first in supine position ,under general anesthesia
where
wide local excision of tumor utilized the oncoplastic principle (at least 2 cm
safety margin around tumor)was performed. Then axillary lymph node
dissection was performed .the anterior border of LD muscle is identified and
toracodorsal bundle was identified. Once the neurovascular bundle to the LD
muscle is identified, it is now time to place the patient in the lateral decubitus

position for a unilateral reconstruction. Once the patient is repositioned, an
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elliptical incision is made on the previously marked surface of the skin paddle

overlying the LD muscle. The skin island is then incised in a circumferential
pattern down to the fascia of the LD muscle.The LD flap is mobilized incising
the muscle along its margins, which aresuperior and lateral to the teres major
muscle and superior and medial to the trapezius muscle. Anterolaterally, the LD
muscle is adjacent to the serratus anterior muscle and inferior the muscle tapers
and continuing the dissection posteriorly, using fingers to bluntly dissect the
muscle off the underlying rib cage. When the posterior attachments of the flap
are freed, its peripheral attachments are severed by sharp dissection at the level
of the thoracolumbar fascia, using the unipolar or bipolar cautery to help limit
thermal injury. Along the superior aspect of the dissection, care should be taken
to identify and preserve the thoracodorsal pedicle, which should have been
previously exposed during the axillary dissection. Preservation of the
thoracodorsal pedicle is critical, as it provides the blood supply to the LD flap.
Once the superficial dissection is completed and the LD muscle is delineated,
dissection of the back must be performed in the deep plane . At this point, the
skin paddle is checked for capillary refill. It is helpful to suture the dermis of the
skin paddle to the LD muscle fascia, preventing any potential shearing of the
skin; with blunt dissection, a tunnel is created from the mastectomy defect into
the axilla, and the tunnel enlarged sufficiently to allow the pedicle of the LD
flap to be rotated into the mastectomy defect. The donor site is typically closed
after the LDMF is harvested and prior to transposition. The back wound is
closed primarily over suction drains brought out the lateral caudal portion of the
wound. The wound is generally closed in two layers’ Scarpa’s fascia is closed
with interrupted 2-0 absorbable sutures along with the dermis in a separate
layer, followed by a running 3-0 subcuticular Monocryl stitch placed
superficially. A sterile occlusive dressing is applied. Once the back wound is
closed, the patient is again rotated to the supine position to complete the
reconstruction on the anterior chest wall. The sterile plaster overlying the
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mastectomy wound is removed, the patient is rederaped. A subcutaneous tunnel
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is created from the back through the upper portion of the axilla and into the
anterior chest wall. This subcutaneous tunnel wide enough to permit the passage
of the LDMF but not too narrow to constrict the pedicle or muscle flap. Once
the LDMF is transposed through the axillary tunnel and into the partial
mastectomy defect, it is now appropriate to inset the flap for reconstructive

breast reconstruction.

The contralateral breast is used as a template for what would be considered
appropriate volume and shape. The flap is then inset, using absorbable stitches
to tack the muscle into the defect, and the skin paddle is then ‘tailortacked’ into
the partial mastectomy defect after insertion of the drain at the bed of defect.
Next, the perfusion to the skin paddle is assessed. If there is any evidence of
venous congestion or increased capillary refill, it is important to make sure that
the axillary tunnel is wide enough to permit the transposition of the LDMF or
the vascular pedicle is not under any tension or twisted. The patient is then
placed in the sitting position almost to 90° to recreate normal anatomical
landmarks. Once this is done, the symmetry and the volume of the reconstructed
breast can be compared with that of the contralateral native breast. Final
adjustments are then made between the skin paddle and the partial mastectomy
defect. For defects that do not require skin reconstruction, the skin paddle can be
deepithelialized and then the dermis and the muscle can be buried into the defect
figure (2).

All Patients admitted to word with maintenance intravenous fluid and allow
for start oral diet four hours post-operative, the Foleys catheter was removed at
end of operation to encourage early mobilization ,and patient take prophylactic
low molecular weight heparin, antibiotic were given to patient(ceftriaxone 1 gm.
iv BD+ flagyl 500mg/100ml iv infusion TDS ),perflgan 1 gm iv infusion TDS

was given as post-operative pain management, breast mass and axillary lymph
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node were send for histopathlogical study at zero day of operation. Latissmus

dorsi Flap was assessed at four hours post-operative for temperature, colure and
bleeding character. Patients admitted for 24 hours post-operative and discharge
with suction drains and intravenous antibiotics . The drain at breast defect was
removed at second day post-operative ,while the back drain was removed when
amount of discharge less than 30 ml for 24 hours. patients satisfaction was

assess with modified Q-questionnaire pre-discharge.

Figure ( 2): Operative techniques;A-WLE for Breast tumor.B-breast defect .
C-excised breast tumor.D-LDF elevation.E-complete suture of LDF to breast defect.

Follow up:

All patient was followed up to one year for the possible complications, recurrence and
for cosmetic outcome. All patient was send to oncologist center to continue their
management (chemotherapy and radiotherapy) according to MDT decision.

Statistical Analysis

Statistical analysis will be performed using appropriate software. SPSS (statistical
package of social sciences ) version 27 was used for data analysis .number and percent
were used to represent the qualitating data ,while the mean £ SD was used to represent

the qualitating data .P-value was estimated by Chi-square test for correlations between

#2025 ( L) geolal] sotal -135 - 5yLiazell Analer Alme




Al-sanabani.et al Immediate Partial Breast Reconstruction with Latissmus Dorsi Flap

BMI,neoadjuvant chemotherapy and complications and considered to be statistically

significant when less then 0.05.

The Results

Patients characteristics are list in table (1) the mean of age for patients was (33.8x
8.08) years and mean of body mass index ( 24.24+ 4.492) kg/m2 range from 18.7 to
31.2.

Table (1) Patients Characteristics

: Mean & Minimum | Maximum
Vi CrlEe) i St.Deviation % value value
Age (years) 33.8+8.08 15 45
BMI (kg/m2) 24.24+4.492 18.7 31.2
Upper
Medial 2 20%
Quadrant
Upper lateral
location of Breast quadrant 6 60%
Mass Lower
medial 1 10%
quadrant
Lower lateral 1 10%
quadrant
Neo adjuvant Yes 7 70%
Chemotherapy No 3 30%
Size of tumor pre- chemotherapy (cm) | 7 | 5.986+2.7486 4.0 10.2
Size of tumor pre- operative (cm) 7 | 2.229+1.6266 0 4.0
Size of tumor post-chemotherapy (cm) | 3 | 7.268+5.8321 3.8 14.0
Size of tumor pre- operative (cm) 10 | 4.675+3.8216 2.2 14.0

Six (60%) of patients had location for their tumor at upper outer quadrant , while
two (20%)located at upper inner quadrant. Seven patients (70%) received Neoadjuvant
chemotherapy ,in whom the breast size were small and the tumor size more than 4 cm
in maximum diameter , in all seven patients the tumor reduce in size post neo adjuvant

chemotherapy with mean size 2.229+1.6266 cm table (1).
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Table (2 )Tumor characteristics
Variable o - Max.
Category F % M=SD Mini.Value Value
IDC 9 | 90%
Histological tumor | Malignant
type phyllodus 1 | 10%
tumour
Nearest safety
margin(cm) 10 0.8300+0.27909 0.3 0.5
Axillary lymph Free 7 1 70%
node involvement Involve 3 | 30%
Estrogen receptor +ve 6 | 60%
status -ve 4 | 40%
Progesterone +ve 6 | 60%
Receptor - ve 4 | 40%
+ve 4 | 40%
HER2/NEU gene Ve 6 160%
Non triple 0
Hormonal negative 6 | 60%
assessment Triole
P 4 | 40%
negative
Weightiof excised 157.80+ 90.870 60 320
tissue (gram)
Size of breast
defect (cm) 9.80+3.011 6 14

Three patients (30%) have axillary lymph node metastasis (less than four in
number),the tumor was excised with free margin in all patients ,where the mean
of nearest free margin was 0.8300+0.27909 cm. Six (60%) and four (40%)
patients have triple positive and triple negative respectively. The mean of the
weight of excised breast tissue with tumor was 157.80+90.870 gm, ranging from
60 to 320 gram .The mean size of breast defect left after the excision was
9.80+3.011 cm table(2)

Regarding tumor pathological type Nine (90%) of patients had invasive
ductal carcinoma while only one (10%) patient had malignant phyllodous tumor.
In seven patients (70%)the breast defect was reconstructed with the stander

latissmus dorsi myocutenouse flap , in the five patients with skin paddle and
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two of them without skin, while in three (30%)patients reconstructed with mini
LDF.

The mean of duration of back drain removal was 9.20+3.011 days, ranging
from 6 days to 14 days. Seroma was developed in two (20%) patients as post-
operative complication , where it was aspirated in 2-3 sessions at outpatient

clinic . No other significant post-operative complications table (3).

Table (3): Complications

variable F/IN Percentage %

SEROMA 2 20%

Hematoma/bleeding 0

Wound Infection

Wound Dehiscence

Flap Necrosis

Loss of Shoulder Mobility

Shoulder Weakness

Ol OO0 O|Oo| o
ol O oO|Oo|o| o

Winged Scapula

Statistical analysis was conducted using chi- square test to assess
correlation between  body mass index, Neoadjuvant chemotherapy and
complication, there was no significantly correlated between body mass index,

Neoadjuvant chemotherapy and complication with sig > (0.05) table (4).

Table(4) Correlation between BMI, Neoadjuvant Chemotherapy & Complication

CORRELATIONS Complication
X2 Sig
Category Body Mass Index 4.444 .108
Neoadjuvant Chemotherapy .023 .880

The mean of follow up duration for recurrence is 21.5 months ,only one
patient had recurrent breast cancer (IDC) 2 years post operative because she
refuse to complete adjuvant chemotherapy and radiotherapy ,so modified radical

mastectomy was done.
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The Satisfaction score for cosmetic outcomes in patients with breast

cancer who underwent the immediate partial breast reconstruction with

latissimus dorsi flap, the modified Q- questionnaire
5) , in which the Very Satisfied take (4), Some satisfied take (3), dissatisfied
take (2) and Very dissatisfied take (1) .

Table ( 5 )Satisfaction score for cosmetic outcomes

results shown in table (4-

No.

Questionnaire

Very Satisfied (4)- Some satisfied (3) dissatisfied
(2) Very dissatisfied (1)

very
satisfied

some
satisfied

dissatisfied

very
dissatisfied

SMA

Verbally

Breast
symmetry

How would you
rate the symmetry
of your
reconstructed
breast compared
with contralateral
side?

5(50.0%)

5(%50.0)

0(0.0%)

0(0.0%)

3.50

very
satisfied

Breast shape

2-
3-

How would you
rate the shape of
your unclothed
reconstructed
breast?

8(80%)

2(20.0%)

0(0.0%)

0(0.0%)

How natural is
the shape of your
reconstructed
breast with
clothing?

10(100%)

0(0.0%)

0(0.0%)

0(0.0%0

3.900

very
satisfied

Postoperative
pain

How tolerable
was the
postoperative
pain?

3(30.0%)

5(50%)

0(0.0%)

2(20.0%)

3.10

Some
satisfied

Donor site scar

Considering its
length and shape,
how satisfied are

you with your

scar?

6(60.0%)

2(20.0%)

0(0.0%)

2(20.0%)

3.20

some
satisfied

Overall outcome

How satisfied are
you with the
overall outcome

10(%100)

0(0.0%)

0(0.0%)

0(0.0%)

4.000

very
satisfied
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Very Satisfied (4)- Some satisfied (3) dissatisfied
No. [ Questionnaire (2) Very dissatisfied (1) SMA | Verbally
very some dissatisfied very
satisfied | satisfied dissatisfied
of the operation?
If you could go
back before
surgery, would 0 0 o 0
you stili decide to 10(%100) | 0(0.0%) 0(0.0%) 0(0.0%)
reconstruct with
this method?
Patient ’Mean very
satisfaction S satisfied

Patient satisfaction was as follows: breast symmetry very satisfied by
percentage 86%, Breast shape very satisfied by percentage 98%, postoperative
pain some satisfied 78%, for donor site scars were some satisfied 80%, Overall
outcome very satisfied 100%.

Discussions

Breast reconstruction can be performed as an immediate or delayed
procedure, immediate reconstruction result in improvement in body image, self-
respect, and social relations. immediate reconstruction also reportedly reduce
somatic complaints and provides psychological. Social, and spiritual
improvement [18]. To date there is no evidence that immediate reconstruction
jeopardises either the local recurrence or survival rates in breast cancer[18,19].
Various oncoplastic breast surgery techniques have been reported after partial
mastectomy and breast-conserving surgery. The use of latissimus dorsi muscle
flap (LDMF) may represent an acceptable and valid option for IBR[20]. This
techniqgue LDMF in partial breast reconstruction is safe and associated with low
complication and high patient satisfaction rate ,so The flap is safe and effective
for reconstruction in setting of breast conserving therapy ,providing aesthetically
pleasing result with high patient satisfaction[18]. IBR by LDF appeared to have
excellent tolerance to subsequent radiotherapy, the latter having no impact on

patient aesthetic satisfaction [21].
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Figure (3);adult age female patient with invasive ductal carcinoma in right breast after
taken neoadjuvant chemotherapy,A- pre operative picture ,B- one day post opeative
with immediate partial breast reconstrucation by myocutenous latissmus dorsi flap.

In this study 70% of our cases received NACT which reduced the tumor
size from mean pre chemotherapy size 2.7486+ 5.986 cm to mean post
chemotherapy size 2.229+ 1.6266 cm ,so decrease amount of breast tissue
resecated. This simirally with Sonja M urchison et al study that revealed the
New adjuvant chemotherapy is effective among majority of patient with breast
cancer and is increasingly used preoperative to achieve disease
downstaging,reduce distance dissemination[22]. In study done by A Ofri et al
2023 for neoadjuvant chemotherapy in non metaststic breast cancer the
surgeon’'s perspective reveal that neoadjuvant chemotherapy in carefully
selected patients can facilitate increase rate of breast conservation therapy ,and
when successful ,offers improved cosmosis due to less extensive resecation of

tissue,so become integral element in the provision of breast cancer patients.[23]

Our study show that latissmus dorsi was applicable to different quadrants of
breast as it reconstruct the upper outer quadrant , inner quadrant , lower medial
guadrant and lower lateral quadrant defect in six (60 %) , two (20 %),one (10 % ) and
one ( 10 %) patients respectively. This finding was similar to study puplished by
Mohmed Abdelbaky and et al , which reported that The latissmus dorsi flap procedure
is applicable to different quadrent of the breast [23].
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Figure(4):pre-and post —operative views for patient with left breast invasive ductal
carcinoma who received immediate partial breast reconstruction with latissmus dorsi
muscle flap. Anterior view:A- pre-operative and B- post-operative ,lateral view C — pre-
operative and D- post-operative.

In five (50 %) patients where the defect was large in size and the tumor
was near to skin , The whole LDF with skin paddle was used to fill the defect
and maintain safety margin respectively , while in two (20 %) patients where the
tumor was deep and away from the skin , so only the latissmus dorsi muscle flap
without skin paddle was used , In three (30%) patients mini — LDF was used for

reconstruction in whom breast size is small

One of the characteristics of oncoplastic surgical intervention is obtained
free surgical margins to probability to decrease the number of subsequent
surgery [24].There is an international agreement that 'no tumor on ink™ is an
acceptable resection margin in invasive breast cancer[25,26] though a recent
meta-analysis suggested that a 2 mm margin may be more adequate[27]. Andre
and colleagues report no advantage for resecation margins wider than 2 mm
[28].in our study we assessed the surgical margins blindly by excising more
tissue around tumor due to lack of frozen section analysis in our hospital .our

result revealed that the mean of nearest free margin 0.83 cm.

Berthet et al report in their study that immediate breast reconstruction by
LDF appeared to be excellent tolerance to subsequent radiotherapy , the latter

having no impact on patient aesthetic satisfaction [17] .
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Figure (5): patient with right breast invasive ductal carcinoma post taken neoadjuvant
chemotherapy,lateral views ;A- pre-operative,B- frist day post immediate partial
breast reconstruction with latissmus dorsi flap and C- one year post operative.

Donor site seroma was the post-operative complication form 20% in this
study ,despite of the use of closed suction drain for all patients and quiliting
sutures being used in some cases. As similar to Daltrey et al in.randomized
clinical trial of the effect of quiliting latissmus dorsi flap donor site on seroma
formation reveal use of quiliting suture decrease donor site seroma[29] . in this
study the donor site seroma were managed with simple needle aspiration in out
patient clinic .Most of latissmus dorsi flap series report donor site seroma as the
most common complication with rate ranging from 4-80%[30].

Daltry I et al in their study suggested that asymptomatic seroma should
not be considered a complication but rather an inevitable side effect of LDF
surgery [29]. The current practice of electrocautery dissection may further
contribute to development of symptomatic or recurrent seromas, and it is not
uncommon to leave drains for several days or even weeks at the donor site.
Tomita et al. study that analyzed potential risk factors for seroma development
in 174 patients with LDF surgery they found Seroma occured in 28% of
patients receiving mastectomy and LDF, while the incidence was much lower
(11%) in patients undergoing a breast conserving surgery with LDF-based
volume replacement.[31] . Different approaches to prevent seroma formation
have been explored in previous studies. Lee et al. performed a meta-analysis of

14 studies, including three randomized controlled trials, on quilting sutures and
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fibrin sealants . Both interventions contributed in varying degrees to reducing

i,

s;.;

seroma-related morbidity following LDF transfer, and their combination might
have a synergistic effect. However, more than half of the included studies had a
retrospective and non-randomized design and the definition of seroma varied.
Further, operative time required for either intervention, additional costs, and the
potential for allergic reaction to sealants need to be considered. Therefore,
neither intervention is accepted as standard of care and the decision to use them
depends on surgeon’s preference. In the present study, the prevalence of seroma
was 20 %. While drain placement is commonly used in LDF surgery,
recommendations regarding the time point of drain removal vary. Some authors
recommend removing the last drain when drainage volume decreased under a
specific amount (e.g., 20, 30 or 40 ml) per 24 h, while others prefer to leave the
drains for a defined time, irrespective of the output . In the present study drains

were removed once the drainage volume decreased to <30 ml in 24 hr.

Additional donor site morbidity includes loss of shoulder mobility,
shoulder weakness, and winged scapula. our study show that there are no
limitation for shoulder movment in donor site and no winged scapula ,which
similar to Steffenssen MCW et al with a meta-analysis of 26 studies, revealed
that there is a tendency in the LDF transfer may affect shoulder function, but
this limitation seems to be minimal, and few patients experience a major impact
on shoulder function [32]. also Smith found that LDF reconstruction does cause
impaired shoulder range of motion, strength, and functioning generally resolves
by 12 months postoperatively; this finding was supported by additional studies
that showed similar improvement in shoulder function. In this study no
significant correlation between body mass index and complication ,which
similarly Joseph M Escandon report in their study that the rate of donor site and
recipient site complications was similar between obese and non obese patient

group [33] .In our study the all over outcome of patient satisfaction from
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immediate partial breast reconstruction is very satisfied in 100%. Based on the

LT
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experience of many centers, breast reconstruction using the latissimus dorsi has
favorable outcome with significant patient satisfaction. In a review of 170
patients who underwent latissimus dorsi reconstruction, Moore revealed that
more than 90% of patients were satisfied with the results and would recommend
the procedure to other patients. In the same review, physician evaluators
concurred that 80% of patients had satisfaction from the size and shape
compared to the opposite breast and 5% were found to have firm breasts [34] .

Limitation of our study was a single center study with small sample size and

this can be explained by that:

-Most of surgeons in Yemen still prefer to do MRM regardless the stage of
breast cancer and they didn't discuss with the patients the options of breast

cancer treatment and reconstruction.
-Lack of multidisciplinary team work to deal with breast cancer management.
-Most of the patient present in a late stage of the breast cancer.

So further studies including larger number for long term follow up are needed to

verify the out come of this study.

Conclusions

Immediate partial breast reconstruction using LDF is a safe and reliable technique
with good oncological and cosmetic outcome and should be considered where
appropriate to help avoid the need for mastectomy. LD-mini flap can achieve an
adequate cosmetic outcome when 20-30% of the breast has to be resected leaving a
large partial resection defect in small to moderate sized breasts with early stages (I-11)
breast cancer . This technique has a low incidence of complications with high patient

satisfaction.
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Management of Post Burn Hand Contractures in

Prof. Nasr H. Al- qad5| Prof. Yahia A.Al- salghl Prof. Saleh Mused AL-
haidani ", Dr. Raddad M . Al-fakih™".

Abstract:

* Background: Burn contracture of the hand can result in significant impairment
of both physical and mental well-being in patients. Various procedures are being
used to reconstruct hand contractures resulting from burns, with the goal of
creating a sufficient web space and separating fused digits to achieve both

aesthetic and functional improvement in a timely manner.

« Patients and Methods: This study utilized a prospective descriptive case
methodology. A study was undertaken on a sample of 60 patients to evaluate the
functional outcomes of several reconstructive methods for post-burn
contractures of the hand. The aim was to determine the most effective surgical

intervention for recovering hand capabilities required for daily activities.

* Results: The results of our study indicate that the majority of participants were
female (63.26%) and male (36.74%), with the majority falling into the middle-
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Plastic and Reconstructive Surgery
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™ specialist of Plastic and Reconstructive Surgery, Department of Plastic Surgery, Typical
Police Hospital, Algamhori teaching hospital, Sana’a City
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aged range of 19-50 years. The median age was 19 years old. Approximately

85.17% of participants were right-handed. The reconstruction procedures used
included STSG, FTSG, and Z-plasty. Early complications included infection
(3.3%), graft loss (3.3%) which required reoperated, and tip flap necrosis (1.7%)
which managed by dressing and secondary intention. Late complications were
also observed. There was a recurrence of contracture in 8.4% of cases and
hypertrophic scar formation in 5% of cases. The reconstruction was performed
using a cross-finger flap.

«Conclusions: post-burn hand contracture can be effectively managed with Z-
plasty and its modifications and skin grafts. Postoperative routines include
physiotherapy, splinting, and flap selection based on contracture size, location
and donor tissue availability. The surgeon experience is also crucial for optimal

results.

Key Words: Burns, Hand Contracture, Flexion, Proximal Interphalangeal (PIP),
Z-plasty, Split-Thickness Skin Graft (STSG), Full-Thickness Skin Graft
(FTSG), Cross Finger Flap.
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Introduction:

The hand is an intricately specialized appendage comprised of numerous
delicate components. Any alteration in the structure of the hand leads to a
functional deformity, which hinders daily activities. )1( Additionally, as the
primary means of interaction between humans and their surroundings, it plays a
vital role in perception and expression. (2) However, it is also extremely prone
to burn damage. (3) The burns can be induced by various sources.The primary
origins of burns are thermal (such as fire, scalds, and hot items), electrical, and
chemical agents. .(4) Burns are the second most common cause of death related
to trauma globally and the primary cause of hand contractures that restrict daily
activities. Yemen'’s status as a developing nation is characterized by high levels
of poverty, illiteracy, and ongoing wars and conflicts. The bulk of burn incidents
in Yemen are attributed to the negligent use of domestic gas, cooking over open
fires, and improper handling of benzene. These incidents are particularly
prevalent in low-income areas.In children, particularly infants, the most
prevalent causes of burns are accidentally rolling into unguarded fires, scalding
burns, exposure to home electrical currents, and explosions caused by poorly
constructed stoves. Common causes of burns in adults, especially females as
indicated earlier, include kitchen burns resulting from gas leaks or explosions, as
well as electrical burns, which are more common in males. These occurrences
can lead to severe burns that result in disfigurement and impairment. Even if the
hands make up less than 5% of the total body surface area, it is important to
recognize that any burns in this region are considered severe and meet the
criteria for referral to a burn center, as stated by the American Burn Association
(ABA) and American College of Surgeons (ACS) (5). Deep thermal burns to the
handcan lead to severe hand contractures and significant functional restrictions
as the final outcome.(6) Post-burn hand deformities are diverse and can manifest

in atypical manners. One of the most frequent consequences of hand burn injury
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is the development of flexion contractures in the proximal interphalangeal (PIP)

i,

s;.;

joints. Furthermore, it is characterized by the coexistence of flexion contracture
in one joint and extension contracture in a neighboring joint (7). The outcome of
the burns deformity has a considerable impact on patients' lives, often resulting
in job loss or the need to shift occupations. This is mostly due to the absence of
specialized burn hospitals in most places outside the capital. Additionally, a
significant number of patients may arrive late for their appointments or opt for
inappropriate procedures, such as relying on traditional medicine or inadequate
physiotherapy, due to their financial circumstances. The therapy of post-burn
handabnormalities is typically multifaceted, affecting both the patient and the
healthcare system. It is often a protracted and complex process. Given the
aforementioned reasons, we have chosen to examine and assess several surgical
techniques for repairing handdeformities caused by burns. Our focus will be on

evaluating the functional and aesthetic results of these surgeries.
Material and methods:

Under an active institutional review board-approved protocol, this prospective
case series study was conducted by a team of plastic surgeons at three hospitals
(the Yemeni Germany hospital, Cure hospital, and Algamhori hospital) over a
period from 2019 to 2023. A total of 60 patients with hand contractures
underwent a variety of surgical procedures, according to patient condition and
preference. Data were collected, and the male-to-female ratio was 2:3. A short
history including the patient's demographics, duration and mechanism of burn,
hand dominance, type of post-burn contracture, unilateral or bilateral, which
hand was involved, severity of contractures and their effects on limitation of
hand function, and associated hand deformities were recorded. Clinical
examination, including types of post-burn contracture, the side and the involved
hand, and severity of the post-burn flexion contracture deformity, Also, range of

motion, which was classified according to McCauley into four severity grades,
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and associated injuries were documented. Surgical details, including flap design,

i,

s;.;

dimensions, and preoperative antibiotic, are given. intraoperative findings,
complications, and follow-up period. In all cases, preoperative and postoperative
photographs were recorded. Exclusion criteria were adapted, such as Grade |1,
11,11 and immature hypertrophic scars. All patients are assessed clinically for the
viability of the flaps, skin graft take, and any early complications such as wound
breakdown, flap necrosis (partial or complete), and skin graft loss. Patients are
followed up weekly for two weeks, twice weekly for one month, and monthly
thereafter for six months, looking for late complications such as hypertrophic
scars, keloid, and recurrence of contracture. Furthermore, surgeon/patient
satisfaction was assessed using a modified scoring system created in
collaboration with experts in the field of hand surgery. The scoring system
consisted of three questions assessing overall satisfaction with the appearance,
function, and pain or discomfort of the treated hand. Each question was scored
on a scale of 0—10, with O indicating complete dissatisfaction and 10 indicating
complete satisfaction. The mean satisfaction score for the entire cohort was
calculated. Satisfaction scores were collected from all adult patients in the
cohort as well as from parents of children aged 12 years or younger. We
collected satisfaction scores at the final follow-up. Functional outcome is also
rated as good if there is improvement greater than 75% of the normal range for
that joint. It is graded poor if improvement is less than 50% of the normal range.
In between these two are graded average recovery. Physiotherapy is started as
soon as possible. Scar control measures such as pressure garments, silicon
sheets, and ointments were started after three weeks, once the healing of the
graft or flap was ensured. The treatment of post-burn hand contractures involved
a multi-disciplinary approach that includes splinting, hand therapy, and surgery.
Static and dynamic splinting methods help to preserve the range of motion while
inhibiting the development of additional contractures. Hand treatment entails

creating and executing customized exercise regimens aimed at improving the
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affected hand's flexibility, strength, and coordination. In severe cases where

i,

s;.;

traditional methods are insufficient, surgical intervention, such as operations to
remove scar tissue, becomes necessary. Postburn hand contracture therapy
utilizes a range of surgical methods, each possessing distinct benefits and
drawbacks. Several approaches to skin grafting include split-thickness grafts
that include both the epidermis and sections of the dermis, full-thickness grafts,
local flaps, regional flaps, and constant flaps. Local flaps provide dependable
results with a complete range of movement, outstanding cosmetic effects, and
low recurrence rates. However, they may not cover deficiencies, which can
cause partial flap loss and infections. Regional flaps, such as radial artery
perforator flap, provide excellent color, texture matching, and shape. However,
they also have the disadvantage of increasing the likelihood of venous
congestion and bulkiness in the anterior region of the flap. Utilizing distant flaps
can decrease the likelihood of hand stiffness, while postponing hand therapy
after childbirth can result in postpartum stiffness. Free flaps provide enhanced
functional and aesthetic results at the recipient site and enable a one-step
reconstruction, eliminating the necessity for several treatments. Nevertheless,
badly burned patients may have difficulties as a result of changed hemodynamic

conditions, which could result in an increased rate of complications .
Statistical analysis

The data were entered in an MS Excel spreadsheet and analyzed using SPSS
version 26. Descriptive statistics were employed to summarize the patient
demographics, intraoperative details, and postoperative outcomes. p-value less

than 0.05 was considered statistically significant
Results

The sample of the current study is 60 patients with post burn hand contracture.

Female patients are 63.26% and male patients are 36.74% who most of them
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are middle aged 19-50 with median age 19 years and proximately 85% are right

handed, and half of them classified as Grade IlIA with flexion contraction
(46.7%,N=28) and rest contribute to GIII1B,C,GIVA,B, C equally (10% N=6 for
each ). According to the aforementioned McCauley’s severity grade, most
common site for contracture is volar surface of fingers (60%, N=36), despite
palmar suffice least affected (6.7% ,N=4) ,FTSG is most producer employed
(46.71%, N=28) ,fallowed by STSG (23.35%N=14), Z-plasty (13.4% N=8), rest
with locoregional flaps (15%,N=10). Crossed finger flap is used for sever
recurrent contractures, postoperative fixation is performed either by k-wire or by
external fixation ,or splint in (70%,N= 42) , postoperative fallow-up ensure ,
with early complication in first 2weeks is observed only (8.3% ,N= 5) of
patients , begin with infection of graft ( 3.3%N=2) which manage by dressing
and antibiotics , followed by graft loss mainly in STSG (3.3 %, N=2) which
required reoperated and tip flap necrosis (1.7%,N=1) managed by dressing and
secondary intention. late complications that presented after 4 month, they
include recurrent contracture in (8.4% ,N=5) and hypertrophic scar in( 5%
,N=3) and all of them reconstructed with cross finger flap , with good

recovery.

Table (1): classification of burn contractures based on McCauley's severity grade.

McCauley's grade No. of Hands Percentage %
Grade lll A 28 46.7
Grade lll B 6 10
Grade Il C 8 13.3
Grade IV A 6 10
Grade IV B 6 10
Grade IV C 6 10

Total 60 100
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Table (11): classification of post burn hand contractures according to the site of contracture. Type

", v
Site of contracture No. of Cases | Percentage %
Volar surface crf md-ex, middle, ring and 36 60
little fingers
Volar surface of thumb 6 10
‘ Dorsal surface of thumb 2 ‘ 33
Dorsum of Hand 4 6.7
‘ Palm surface of hand 4 \ 6.7
Volar surface of the wrist 2 3.3
‘ Dorsum surface of the wrist 6 { 10
Total 60 100

A) Post- burn contracture of dorsal of both hands

Surgical procedure Number of procedures precent
STSG 14 23.28%
FTSG 28 46.76%
Z-plasties 8 13.36%
Local transposition flap 6 10%
Abdominal flap 2 3.3%
Groin flap 2 3.3%
Total 60 100%

Some operated cases

A, B) post burn right hand e sever contracture
C) Release contracture with FTSG and k-wire
D) 6 month post operative
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A) post-burn scar contracture of dorsal hand B) After contracture release and coverage by
and fingers. STSG with K-wires fixation.

B) Release contracture C) separation of flap of
by groin flap of both both hand
hand

A, B) Post- burn contracture
of volar of thumb. middle,
ring

C, D) Release contracture
and cross finger flap and
FTSG for donor site

E) post separation
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cross finger flap

A) recurrent contracture
post STSG

Discussion:

The hand comprises less than 5% of the total surface area of the body (3).
However, the loss of a hand results in a significant decrease of 57% in overall
functionality for an individual (8, 9). Regardless of whether the burned hand is a
standalone injury or part of a larger burn affecting the entire body surface area,
the most troubling long-term effects of burn damage are the formation of scars
and contractures that hinder normal functioning. These burn injuries are
characterized by taut and abbreviated scar tissue. They can develop around
joints, which can restrict movement or lead to deformity as a result of their
interaction with a movable anatomical part. Plastic surgeons frequently
encounter patients with finger burn abnormalities. Management of such
malformations necessitates a longer duration, involves intricate surgical
techniques, and remains a formidable task in the field of plastic surgery. (10)
Contracture release is necessary not only for practical improvement but also for
aesthetic purposes. (11) Therefore, we conducted the current study to evaluate
the efficacy of different surgical methods used to correct abnormalities. Our
study included 60 patients who underwent various techniques to repair post-burn
hand contractures. We observed that the majority of these patients were middle-
aged females (63.26%; N = 38) who spent a significant amount of time in the

kitchen preparing food. In contrast, males (36.74%; N = 22) had a median age of
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19 years. The majority of them, specifically 85% (N = 51), are right-handed,

whereas the remaining 15% are left-handed. Typically, contractures or scarring
in the dominant hand negatively impact the patient's vocation and financial
circumstances. Choosing the correct approach and time for surgery, along with
closely monitored rehabilitation, can greatly improve the chances of survival for
someone who has suffered from burns. The results indicate a divergence when
compared to the Suneel Kumar et al, research in 2020 (12), which examined 93
patients with hand abnormalities resulting from burns. The average age of the
his patients was 27.36 years, with the largest proportion of patients being within
the 31-45 age group (34.4%). The number of male patients was 62, accounting
for 66.7% of the total, while the number of female patients was 31, making up
33.3%. Out of the total number of patients, 79 (84.9%) were right-hand
dominant, whereas 14 (15.1%) were left-hand dominant. And categorized the
patients based on their jobs, including students (n = 24, 25.8%), laborers (n =
47, 50.5%), housewives (n = 13, 14%), and others (n = 9, 9.7%). All patients
received surgical intervention. (12) The palmar surface of the hand is the most
commonly affected by contracture in children and volar surface is commonly on
adults. Contrary to the findings of the Nagaraj study in 2021, which reported
that palmar involvement is the least common due to its strong ability to recover,
the prevalence of contracture is highest among female homemakers and cooks.
To protect the flexor tendons and digital neurovascular bundles even more, the
palmar fascia and fibrous septae are present. Deep palmar burns have a slower
epithelialization process compared to superficial burns, but they result in fewer
instances of scarring and contractures. (13) We conducted a comprehensive
assessment of the deformity in the skin, tendons, joints, and bones during the
formulation of the treatment plan to determine the operating strategy. Selecting
surgical treatments that will offer the patient the greatest advantage during each
operation when a hand's range of motion is significantly limited. Kucan and

Bash emphasize the need to adhere to the well-defined reconstructive ladder,

#2025 (53liz) golil) sotall - 163 - 5ylazel! daal> Alma




Al-qadsi et, al Management of Post Burn Hand Contractures in Yemen

selecting the most straightforward approach that will successfully accomplish

the desired reconstructive objectives (14). The predominant reconstructive
techniques utilized are FTSG (46.71%, N = 28), followed by STSG (23.35%),
Z-plasty (13.36%), local transposition flap (6.7% and 3.3%), radial forearm flap,
abdominal flap, and groin flap. 38.23% of cases employ postoperative fixation,
20.02% use k wire or external fixation, 11.69% use splints, and the remaining
patients 30.06% proceed without any form of fixation. We can divide
postoperative complications into two categories: early complications within the
first two weeks and later complications. In the early phase, the majority of
patients (91.7%, N = 55) did not experience any complications after the
procedure. Only a small percentage (3.3%, N = 2) developed an infection in the
graft, which was successfully treated with repetitive dressing and antibiotics.
Additionally, there were two cases (3.3% N = 2) of graft loss with dehiscence,
primarily in the STSG, which required reoperation using FTSG. The third type
of complication was tip flap necrosis with Z-plasty, occurring in 1.7% of cases
(N = 1). This was managed through daily dressing and secondary intentions.
Delayed problems occurring after 4 months include hypertrophic scar (3 cases,
5% prevalence), recurrence of contracture with limited functionality, and severe
flexion contracture (5 cases, 8.3% prevalence). A cross-finger flap procedure
can effectively treat these complications. In general, the flap survival rate was
outstanding, with around 89.35% (N = 55) of patients achieving complete flap
survival. The median duration of hospitalization was 2 days, particularly for
patients who underwent k-wire fixation to monitor finger color, temperature,
and capillary refilling. STSG, FTSG, , Z-plasty , locoregional flaps are
preformed. The findings appear to contradict the results of the Abdulmalik
Alsaif et al. study (2022), which indicate that split-thickness skin transplants
offer benefits in terms of scar, cosmetic, and color evaluations and show less
hair development compared to full-thickness skin grafts. Particularly in pediatric
patients. (15) In their study, Basta et al. (2020) highlight the significant benefits
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of using the cross-finger flap technique. This method effectively maintains the
length, shape, and sensory and functional capabilities of the affected digit. In
conclusion, when treating post-burn hand deformities surgically, Z-plasties and
their modifications are the most effective in achieving both functional and
aesthetic improvements, if applicable. (16) If not, we can use skin grafts to
cover most of the flaws. Undoubtedly, a rigorous postoperative routine of
physiotherapy and splinting is essential for achieving the best possible result.
For patients who need flaps, it is crucial to carefully choose the appropriate flap
based on the size and location of the defect, the availability of donor tissue, and
the surgeon's skill level. These factors are essential for achieving the best

possible result.
Conclusion

post-burn hand contracture can be effectively managed with Z-plasty and its
modifications, skin grafts. Locoregional flap preferred to be of choice for sever
contracture. Mainly we recommend using cross finger flap for sever recurrent
contracture. Postoperative routines include physiotherapy and splinting, and
flap selection based on contracture size, location, donor tissue availability, and

surgeon experience is crucial for optimal results.
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Chem:cal Disinfectants & Antiseptics Agents Efficacy
Testing in Yemen, Between International Standards and

Real Practices and Parties Performance Evaluation.
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Abstract:

The research aims to explore the current situation of chemical disinfectants and
antiseptic chemical agents in Yemen. The study adopts a descriptive and analytical
approach to explore the Yemeni context with regard to the adherence of the
international standards for testing disinfectants efficacy. analyze National legislations,
an interview of relevant authorities' personnel, and the results of a questionnaire
measuring consumers real practices of Disinfectants & Antiseptics agents efficacy
testing, The research results indicate an absence of National manufacturing protocol
and the absence of following any related international standards due to the suffering of
insufficient resources needed for obtaining international standards, which justifies the
weak infection control performance and the spread of diseases and low global ranking
of Yemen due to untrusted chemical disinfectant agents’ specifications and poor
product declaration procedures caused by unfollowing relevant international standards
of testing disinfectants efficacy. Furthermore, the questionnaire results reveal low
consumers trust in related governmental authorities’ performance and low trusting of
Yemeni disinfectant products. Finally, a sum of recommendations is given to address
this issue which is mainly initiating an establishment with the name The National
Yemeni Center/ Institute of Health, Safety& Environment responsible for creating
protocols, standards, policies, procedures and manuals for regulating chemical products
and safety procedures.

Keywords: Yemen Healthcare, Infection Control, YSMO, disinfectant efficacy testing,
industrial standards.
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1.1. Yemen Healthcare situation:
a. Yemeni Healthcare issues:

Yemen suffers from a catastrophic health condition described by World health
Organization as the worst in the 21% century, with high rates of infectious
diseases spreading across all the parts of Yemen. This is attributed to the poor
performance of infection control, medical waste management, and diseases
surveillance & reporting which resulted in the spread of many diseases such as
cholera that scored more than 2.5 million suspected cases and 3997 deaths 2.
Moreover, a statement of the Yemeni Ministry of Health (i.e. Northern Part of
Yemen) statistics of epidemiological diseases during 2022 in various
governorates indicating 2106534 cases of upper respiratory diseases, 1159614
cases of watery diarrhea, 760656 cases of lower respiratory diseases, sever
acute respiratory diseases were 4550 cases, bloody diarrhea 47550 cases,
14508 patients of cholera, typhoid 196287 patients, measles 18597 cases, 226
cases of polio, viral hepatitis (A+E) werel4039 cases, and diphtheria were
1105 cases.® All of these diseases can be transmitted due to poor disinfecting

practices.

However, disinfection is considered as a very important factor for infection
control, and medical waste management in the healthcare services. Therefore,
all above statistics might be an indicator of poor disinfection practices in
Yemen. They draw our attention to the poor quality of the disinfectant agents

and products and poor efficacy testing practices.

! Source: https://www.undp.org/yemen/stories/yemens-first-centre-infectious-diseases-
inaugurated-hodeidah

> WHO report 2016-2021

* Source: Yemeni postal agency- www.ypagency.net/498321
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b. Disinfectants in the Yemeni context:

Chemical disinfectant agents have a big role in the healthcare system,

occupational and environmental safety aspects, especially in the case of

unfollowing the international standards and practices in using, choosing,

manufacturing, permitting, and waste management of these chemicals, which

might lead to:

Occupational injuries and diseases upon workforce.

Chemical accidents and property losses.

Spread of infectious diseases as epidemic and resident diseases.

High rate of post-operational infection.

Spreading of infections among patients due to poor environmental
cleaning.

Infected goods via manufacturing processes.

More burden on the insurance, healthcare sector, economic and social
systems.

Low trust of national products especially chemical disinfectant products.
Huge rate of fatalities on the population and low life expectancy.
Disastrous environmental impacts and pollution.

Rapid increasing in cancers and acute diseases cases.

Low trust of Yemeni medical and healthcare quality.

Continuous draining funds facing infection control actions without
results.

Unsuitable disinfectants will generate new resistance strains of

pathogens.

All these impacts and more will accrues as long as no international

standards are followed in chemical disinfectant management especially

testing of its efficacy. Below is a figure describing the systemic

interaction of disinfectants efficacy testing importance:
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Diagram (1) Shows the Systemic interaction of disinfectants efficacy testing importance

Examples of Infringing Products in Yemen: many imported and national
infringed disinfectants and sanitizer products have been detected by YSMO*
and below are some published announcements and warning of non-matching

products (at least 12 products are made in Yemen):

Figure (1) of YSMO's announcement of non-matching products?

! The Yemeni Standardization, Meteorology and Quality Control Organization.
% Source YSMO Official website and Facebook page. www.ysmo.org
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1.2. Chemical Disinfectants & antiseptics agents:
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Disinfectant is a chemical substance or compound used to inactivate or destroy
microorganisms on inert surfaces.! They can be explained based on the types of
substances they are supposed to clean, their grades, their types, and their

potency levels. These are illustrated as follows:

a. Forms: Chemical agents physically diverse into 3 types that are used to

decontaminate the following substances:

- Gas: such agents are used to decontaminate infectious air.

- Solid: they are used to clean solid surfaces. They are manufactured
in the form of dye or paint that act as an antibacterial or antiviral

- Liquid: This type of agents is used for decontaminate surfaces and
dissolves in infectious liquids, in whatever method. They are often
included in mists, paths, soaps and creams, and this form is regarded
as the most widely used and the main focus of this research.

b. Grades:
- Instrument grade
- Hospital grade

- House/commercial grade

c. Kinds: They are named according to each disinfectant biological
efficacy such as:
- Bactericidal: They are compounds or substances that destroy
bacteria.
- Tuberculocidal: It is a substance or a process which disables or
destroys the germs which causes tuberculosis.

- Fungicidal: They are compounds or solutions that destroy fungi.

1 cDC definition.
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- Virucidal: It refers to any physical or chemical agent that deactivates

or destroys viruses.

- Sporicidal: It is a substance or product that Kills spores or bacteria.

- Yeasticidal: disinfectants prevent yeast and fungal infections from
spreading in high-risk areas.

- Germicide: It is an agent that destroys microorganisms, especially
pathogenic organisms.

d. EPA Registration Number or EPA Reg: A hyphenated, two- or three-
part number assigned by EPA to identify each germicidal product
registered within the United States. The first number is the company
identification number, the second is the specific product number, and the
third (when present) is the company identification number for a
supplemental registrant.

e. Another way to classify them is based on their functions as follows:

- Antiseptics: They are antimicrobial substances or compounds that
are applied to living tissues to reduce the possibility of infections.

- Disinfectants: They are only used to decontaminate nonliving
surfaces such as tools & floors, and cannot be used as an antiseptic
due to its toxicity and health effects.

- Sterilant: They are chemical agents which are used to sterilize
important medical devices or medical instruments by Kkilling all

micro-organisms.

f. Levels:
Disinfections potency levels can be classified into three types based on
the degree of microbial killing achieved by the disinfectant and the types
of microorganisms that are targeted. These levels can be low,

intermediate, and high. Here's a brief overview of each level:
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Low-level disinfections: Disinfections of low level are used for
surfaces that are not heavily contaminated and do not come into
contact with blood or other bodily fluids. It is effective against most
bacteria, some viruses, and some fungi, but may not be effective
against all types of microorganisms. Examples of low-level
disinfectants include quaternary ammonium compounds, phenols,
and alcohol-based solutions.

Intermediate-level disinfections: Disinfections of this level are used
for surfaces that are moderately contaminated and may come into
contact with blood or other bodily fluids. It is effective against most
bacteria, viruses, and fungi, but may not be effective against all types
of microbial spores. Examples of intermediate-level disinfectants
include chlorine-based solutions, iodophors, and hydrogen peroxide.

High-level disinfections: These disinfections are used for surfaces
that are heavily contaminated and come into contact with blood or
other bodily fluids. It is effective against all types of
microorganisms, including bacterial spores, but may not necessarily
kill all microbial spores. Examples of high-level disinfectants include

glutaraldehyde, peracetic acid, and hydrogen peroxide.

In terms of the numerical classification (1-2-3), this system is specific to the

disinfection of medical devices and equipment. The levels correspond to the

degree of microbial killing required for different types of medical devices, with

level 1 being the lowest level of disinfection and level 3 being the highest. The

classification system is as follows:

Level (1): Low level means a disinfectant that rapidly kills most
vegetative bacteria as well as medium size lipid containing viruses.
Level (2): Intermediate level means a disinfectant that kills all

microbial pathogens except bacterial endospores.
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- Level (3): High level means a disinfectant is able to kill all microbial

pathogens except large numbers of bacterial endospores.

g. Classification: according to its origin and chemical branch the following

diagram describes Chemical agents' classification:

Disinfectants+Antiseptics- Antiseptics -Disinfectants = =1 JUlS 3ala JSI Gaill & gf cuway £153) (el ciial)
Hydrargyri —Dichloridum -Mercuric Amidochloride -Silver nitrate-Copper sulfate-Zinc

sulfate -Zinc oxide- Mercuric Chloride -hydrosulfate  Quaternaries- Metallic salts 'é
Boric acid-Salicylic acid-Solution of ammonia(Lysol-Vindicator)- Acetic & Acide — Acids and alkalis >
Paracetic acide- Glutaral- Sodium carbonate- Sodium hydroxide- Hydrochloric acid g
Hydrogen peroxide -Potassium permanganate ~_ Oxidizing Q’.
lodine alcochol solution- lodinolum -loddicerinum- Povidon- -lodophorm -Chloramine -

Hexachlorophane Chloroxylenol-hypochlorite sudiom-NADCC- tosylchloramide- Chlorine Halogens 1
dioxide - Chlorhexidine gluconate- Chlorhexidine- Cetrimide =
Pix liquida Betulae (Birch tar)-Ichthyolum-Liniment PETROLUM
Nitrofurasone (Furacilinum) Nitrofuran E
Aethonium -Decamethoxin- Roccal-Dimexid Detergents S
Formaldehyde (Formalinum)-Glutaraldehide -Hexamethylentetraminum (Methenamine) Aldehydes 6
Ethyl alcohol- Isopropanol | Alcohols b
Phenol -Cresol Resorcinol ~-Thymol- Benzylbenzoat Phenol }
Methylenum blue- Brilliant green (Viride nitens)-Etacridin lactate- acriflavine Dyes

Figure (2) Disinfectants Classifications and Types'

h. Efficacy: Each Chemical agent has a different effectiveness against
various organisms in accordance of each organism biological structures
and each agent mechanism. In addition, some types of organisms have
resistance to chemical agents of low level due to the organisms’ natural
abilities or the immunity they gain or the heritable change in the
nucleotide sequence of the organism’s DNA.

The following picture describes the different chemical agents' groups

and their efficacy:

! This image was taking form a previous awareness published by the researcher.
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This table provides general information for selected disinfectant

The Antimicrobial Spectrum of Disinfectants chemical classes. Antimicrobial activity may vary with formulation
and concentration. The use of trade names does not in any way signify

endorsement of a particular product. They are provided as examples.

Removal of organic material
must always precede the use
of any disinfectant.
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gram-positive bacteria

gram-negative bacteria
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rickettsiae
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enveloped viruses
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isinfection, Preservation and St 2013. Ames, IA: Wiley-Blackwell, McDonnell TOWA STATE UNIVERSITY*
nington DC. Rutaia WA, Weber DJ. Healtwcare Infoction Control Practioes Advisory Commitioe www.cfsph.jastate.edu
o ©CFSPH 20102018

Rerenexces: Fraise AP, L

Quinn PJ. Markey FC et a Sussex, UK: Wiey-Backwel, pp 851-889.

Figure (3) Disinfectants Comparation Chart
I. Properties: Each chemical agent has unique physical, chemical, and
biological properties which are critical when choosing the right agent
that suites the decontamination activity to accomplish best results and

efficiency, these properties are’:

- Spectrum: An agent with wide antimicrobial spectrum is better.

- Safety: it refers to the level of toxicity and hazardous effects of the
agent.

- Use-life: it means the length of time a diluted product can remain
active and effective. The stability of the chemical and the storage
conditions (e.g., temperature and presence of air, light, organic
matter, or metals) determine the use-life of antimicrobial products.

- Stability: level of reactivity or flammability of the agent.

! Were taken from CDC and developed by the researcher.
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- Shelf life: Length of time an undiluted or use dilution of a product
can remain active and effective. Also refers to the length of time a
sterilized product

- Speed acting: the period of time takes to start sanitizing.

- Penetration: the ability of penetrating infectious environment.

- Odor: the absence of scent or undesirable smell.

- Dyeing: causing stains on the surfaces or tissues.

- Environment: Environmental hazards, pollution and wild & aquatic
life.

- Economical: should not be prohibitively high in cost

- Ease: the ease of use in storing, diluting and cleaning the agent.

- Compatibility: not corrode instruments and metallic surfaces and
should not cause the deterioration of cloth, rubber, plastics, and other
materials

- Security: chemical security and biosecurity restrictions of the agent.

- Cleaner: should have good cleaning properties

- Solubility: should be soluble in water.

- Residual effect on treated surfaces: should leave an antimicrobial
film on the treated surface

- Stability: should be stable in concentrate and use-dilution.

- Validity: should be authorized, registered and certified quality.

- Environmentally friendly: should not damage the environment on

disposal
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J. Resistance:

Resistant Level

Prions (Creutzfeldt-Jakob Disease) Prion reprocessing

Bacterial spores (Bacillus atrophaeus) Sterilization

Coccidia (Cryptosporidium) Disinfection
Mycobacteria (M. tuberculosis, M. terrae) High
Nonlipid or small viruses (polio, coxsackie)

Intermediate
Fungi (Aspergillus, Candida)
Vegetative bacteria (5. oureus, P aeruginosa) Low

Lipid or medium-sized viruses (HIV, herpes, hepatitis B)

Susceptible

figure (4) micro-orgasms Resistance level from CDC *

1.3. Disinfectant Efficacy Testing: Disinfectant efficacy testing is the
determination of biocidal effect of a disinfectant in the environment where

the agent is used against particular organisms.

a. The AOAC:? Association of Official Agricultural Chemists (AOAC)
and became AOAC International in 1991. It publishes standardized,
chemical analysis methods designed to increase confidence in the results

of chemicals and microbiological analyses.

! https://www.cdc.gov/infectioncontrol/quidelines/disinfection/tables/figure1.html

2 AOAC International is a 501(c) non-profit scientific association with headquarters in
Rockville, Maryland. It was founded in 1884 as the Association of Official Agricultural
Chemists (AOAC) and AOAC International in 1991. It publishes standardized, chemical
analysis methods designed to increase confidence in the results of chemical and microbiological
analyses. Government agencies and civil organizations often require that laboratories use official
AOAC methods. AOAC is headquartered in Rockville, Maryland, and has approximately 3,000
members based in over 90 countries
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b. USP!: USP 1072 outlines three tests on effectiveness that may be

necessary to conduct.

c. ASTM?* ASTM E1153 method is an antimicrobial test designed to
determine the effectiveness of sanitizers on pre-cleaned, inanimate,
potent, non-porous and non-food contact surfaces, > ASTM E1053 is an
antimicrobial product test intended to determine the virucidal efficacy of

antimicrobials on environmental surfaces

d. EN: EN 1276 standard specifies a suspension test for establishing
whether a chemical disinfectant or antiseptic has bactericidal activity.
Bactericidal suspension test (Standard: EN 1276: 1997) and Fungicidial
suspension test (Standard EN 1650: 1998, surface test (Standards EN
13713: 1999 and EN 13697: 1999) and AOAC standard AOAC
991.47:1991 Hard surface carrier test method, Hand sanitization
(Standard: EN 1500), EN 1040 to measure bactericidal activity and EN
1275 to measure fungicidal activity. The basic suspension test is a
simple, limited test of the product and is performed in order to determine
minimum standards. EN 13697 is a quantitative non-porous surface test
that specifies the bactericidal and/or fungicidal activity of chemical
disinfectants. This test is only for chemical disinfectants used in food,
industrial, domestic, and institutional area, EN 14476 is a phase 2 step 1
suspension test to evaluate the virucidal activity of chemical
disinfectants intended for use in the medical area, EN 1650:2019 - This
document specifies a test method and the minimum requirements for

fungicidal or yeasticidal activity of chemical disinfectants.

! https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7831293/
> American standard testing materials.
* https://www.astm.org/e1052-20.html
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e. ATCC:' Most disinfectants efficacy testing standards specifies the use

1.4.

of unique biological agent as a primary variable with specified strains for
example: EN 1040 standard specifically identify using Pseudomonas
aeruginosa ATCC 15442 and Staphylococcus aureus ATCC 6538, these
strains are available at ATCC for purchase because it owns massive
strains bank besides being globally certified standard reference
institution. Which means any local authority must take the referenced
sample form ATCC otherwise the standard test results credibility won't
be accurate or reliable.

Efficacy testing methods:
Some of the methods used for efficacy testing are explained below:

Manufacturing Protocols: These protocols ensure the quality of
manufacturing standards of components, concentration, and practices by
strict supervision, monitoring and surveillance of manufacturing

practices of the manufacturers.

Chemical Testing: It is done by executing Chemical analysis to
conform the existence of the effective ingredient and its concentration,
purity, stability and conforming the non- existence of harmful
substances. This process requires advance laboratory equipment's as
(HPLC Spectrometers, standard method, well trained workers, ensured
conformity of results, equipment calibration, and availability of testing

solutions.

L ATCC or the American Type Culture Collection is a nonprofit organization which collects,
stores, and distributes standard reference microorganisms, cell lines and other materials for
research and development. Established in 1925 to serve as a national center for depositing and
distributing microbiological specimens, ATCC has since grown to distribute in over 150
countries. It is now the largest general culture collection in the world. Source:
https://www.atcc.org/
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C.

Biological efficacy testing: Biological effectiveness test of the
disinfectants is done to conform its efficacy which requires standard
testing protocols, the availability of standard micro-orgasms with it
(particular strains), the existence of microbial counting equipment, good
laboratory practices, well trained workers, besides biosafety measures.
(Notes: in Yemen there are no Biological Bank, Genetic Research

Centers)

Dilution method: The dilution method involves adding a disinfectant to
a specified concentration and exposing microorganisms to the
disinfectant on a surface. The test evaluates the ability of the disinfectant
to reduce the number of microorganisms within a specified time period.
This method is commonly used in EPA and ASTM standards.
Suspension test: Suspension tests involve exposing microorganisms to
the disinfectant in a liquid suspension. The test evaluates the ability of
the disinfectant to reduce the number of microorganisms within a
specified time period. This method is commonly used in EN and 1SO
standards.

Carrier test: Carrier tests involve applying the disinfectant to a surface
and measuring its ability to reduce microbial populations over a
specified time period. This method is commonly used

in AOAC and CDC guidelines.

Residual activity test: Residual activity tests involve applying the
disinfectant to a surface and measuring its ability to reduce microbial
populations over a specified time period, typically 24 hours or longer.
This method is commonly used in ISO standards.
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2. Methods:

Research methodology followed in this study adopted the following

procedures:

2.1. Scientifical Content: the theoretical content of this research was
gathered from Internationally recognized parties and well trusted resources.

2.2. Yemen Healthcare Ranking: The global ranking and indicators were
taken from the main issuer's reports to compensate the absence of national
statistics. These indicators were specially chosen to address this research
subject.

2.3. Yemeni Legislations study: The researcher has collected National laws
of the republic of Yemen which were related to the research subject, then

analyzing it in a comparative and descriptive approach.

2.4. Noticed practices in Yemen: The researcher used his own observations
from the field as well as the dissection with specialized staff, also by

collecting additional data from the internet and authorities' social pages.
2.5. Authorities’ performance assessment:

The performance assessment of governmental authorities was executed by

visiting each targeted authority and by asking these six questions:
k. Who is responsible for disinfectant efficacy testing?

I.  What is the protocol of manufacturing?

m. What methods are followed to test disinfectant efficacy?

n. What equipment's used to implement chemical testing?

0. What standard do you follow to test disinfectant efficacy?

p. What standard biological agent and testing equipment you use?
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By focusing: of Chloroxylenol® Testing standard® as a simple and a focus

point.

2.6. Consumers questionnaire: The current study employs a simple
questionnaire which aims to measure local practices of the customers in
chemical disinfectant efficacy testing and measuring the opinion knowledge
in this subject was designed by google forms and distributed randomly via
WhatsApp and Facebook specialized groups in infection control, safety,
healthcare personnel, medical & laboratory, and sent to persons in charge in
health, environment ,and related quality and standardization authorities The

questionnaire question was in Arabic translated to English in this research

as follow:
Question Options
- What is your scientific specialization? Open
- Which department are you working Controlled drop list
in? - Medical laboratory/ healthcare

- Industrial laboratory & quality

- Governmental Supervision Authority
- Scientific & academic laboratory

- Chemical laboratory

- Other
- Please write your department Open
- Do you execute laboratory efficacy
tests to disinfectants? ves/NO
- What standards do you follow in - Controlled drop list
choosing effective disinfectant | - We don't
agents? - Original trademark

- Being governmentally authorized
- By its manufacturing certificates
- Only by its price.

- Assess after failure accrues

! Chloroxylenol is a famous kind of antiseptic known as (Dettol).
2 Using EN 1040 Standard and HPLC Spectrometer to test the concentration of Effective
ingredient.
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Question

Options

Internal laboratory test
External laboratory test
Analyze on product data

- Who do you perform disinfectant
efficacy test in laboratory (real
practice):

Open

- Which authority responsible for
testing efficacy of local and imported
disinfectants?

Controlled choices
Public authority of specification, standards
and Quality control
Supreme authority of medicine and medical
instruments
General department of industrial mentoring
National center of public health laboratories

- Onascale of High to Low: how much
do you trust the following:

- Governmental authorities
performance in testing disinfectants
efficacy.

- Quality & efficacy of locally made
disinfectants.

- Your own firm performance in
disinfectants efficacy testing.

- Quality& efficacy of imported
disinfectants.

- Quality& efficacy of disinfectants

products having well-known
trademarks.

- Credibility of Yemeni laboratory
tests.

The rate was in three levels:
- High- medium- low

- Do you have any notes or questions?
You can write your contact number so
that the researcher can respond to
your queries.

- Open

Table (1) the costumer questionnaire

The questionnaire was published on16™ march 2023 for 20 days. The collected

responses are (33), the collected data was analyzed statically in MS: Excel

program.
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2.7. Research difficulties:

a. Lack of national statistics.
b. Low questionnaire responses.

¢. No funds for the current research.
3. Results:
3.1. Yemen Healthcare Ranking:

The following are the most famous global ranking and indicators which are

strongly related to this research subject:

- GHS: Global Health security Index 2021 for Yemen is ranked 193 of
195 with a score of 16.1 (the average is 38.9), also ranked as last
between 17 western Asian countries and 33 of 34 of low-income

countries, more expanded indicators rates as the following table:

Cat Indicators Ritge;f Percentage | Rank/Cat

1.1. Antimicrobial resistance (AMR) 170 87%

1.2. Zoonotic disease 144 74%
§ 1.3. Biosecurity 114 58%
&’ 1.4. Biosafety 70 36% 192
— | 1.5. Dual use (esearch and culture if 13 7%

responsible science

1.6. Immunization 182 93%

2.1. Laboratory system strength and quality 155 79%

2.2. Laboratory supply chains 58 30%

2.3. Real time surveillance and reporting 146 75%
- - T 185
g 2.4. Surveillance  data  accessibility and 170 87%
) transparency
O 2.5 Case based investigation 95 49%
o | 2.6. Epidemiology workforce 122 63%

3.1. Emergency preparedness and response 181 93%
= planning
= .
S | 3.2. Exercising response plans 154 79% 194
S [33 Emergency response operation 145 74%
® [34. Linking public health and security

authorities 44 23%
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Cat Indicators RigaSOf Percentage | Rank/Cat
3.5. Risk communication 103 53%
3.6. Access to communications infrastructure 191 98%
3.7. Trade and travel restrictions 15 8%
4.1. Heal_th Capacity in clinics, Hospitals and 179 92%
Community care centers
- -
= 4.2. Supply chain for health system and 152 7%
ks Healthcare workers 167
< | 4.3. Medical countermeasures and personnel 37 19%
deployment
4.4. Healthcare access 88 45%
4.5.. Communications with Healthcare workers 33 179%
during Emergency
4.6. Infectlon control practices and availability 80 1%
of equipment
4.7. Capacity to test and approve new medical 120 62%
countermeasures
2 | 5.1 IHR reporting compliance and disaster risk 49 25%
S | reduction 153
< | 5.2. Cross-border agreements on public health 137 20%
2 | and animal health emergency response ?
5.3. International commitment 74 38%
5.4. JEE and PVS 110 56%
5.5. Financing 90 46%
5.6. commitment to sharing of genetic & 12 6%
biological data & specimens ’
6.1. Political and security risk 194 99%
6.2.Socio- economic resilience 183 94%
6.3.Infestracture adequacy 190 97% 194
6.4.Environmental risk 136 70%
6.5. Public health vulnerability 164 84%
Yemen Global Ranking 193/195

Table (2) GHS ranking of Yemen in 2021"

Prevent Detect Respond Health Norms Risk

0.8 4.2 17.5 12.0 37.5 249

1 ®——————8——r—— —8 ————

Diagram (2) GHS ranking of Yemen in 2021 Graphically shows Yemen's status

in each Category

! Source: www.GHSindex.org
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- World bank: in 2021 Yemen is ranked 193 of 195
- WHO- EMRO: in 2021 Yemen is ranked 155 of 156. 2
- HDI: Yemen ranks 179 out of 189 on the Human Development

Index.

- Transparency International 2021 Corruption Perceptions Index
ranked 176 out of 179.

- Good Country Index: 2017, ranked 160 out of 163

- BTI: Yemen Country Report 2022 Ranks Yemen the Last of 137. ®

- WHR: World Health ranking of Yemen in 2023 has a lot of data, the
researcher choose cancers and infectious diseases indicators as it the

most relevant to this research’s subject as follows:

Top 50 Causes of Death
Causes World Rank Causes World Rank

Influenza and Pneumonia 63 Cervical Cancer 178

Lung Disease 49 Hepatitis B 7
Kidney Disease 95 Poisonings 46
Liver Disease 84 Oral Cancer 77
Asthma 26 Endocrine Disorders 118
Diabetes Mellitus 120 Uterin Cancer 181
Diarrhoeal diseases 64 Bladder Cancer 129
Tuberculosis 68 Pertussis 26
Congenital Anomalies 29 Ovary Cancer 166
Oesophagus Cancer 24 Pancreas Cancer 134
Colon-Rectum Cancers 107 Lymphomas 168
Peptic Ulcer Disease 30 HIV/AIDS 107
Oesophagus Cancer 24 Liver Cancer 102
Measles 12 Lung Cancers 137
Leukemia 101 Skin Cancers 144
Oral Cancer 77 Prostate Cancer 183
Pancreas Cancer 134 Stomach Cancer 67
Lymphomas 168 Colon-Rectum Cancers 107

Table (3) World Health Ranking 2023"of the Top 50 Causes of Death

! Source: www.devex.com,
? Source: www.emro.who.int
*Source: https://bti-project.org/en/reports/country-report/YEM
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https://www.worldlifeexpectancy.com/cause-of-death/influenza-pneumonia/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/lung-disease/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/hepatitis-b/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/kidney-disease/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/poisonings/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/liver-disease/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/oral-cancer/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/asthma/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/endocrine-disorders/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/diabetes-mellitus/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/diarrhoeal-diseases/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/tuberculosis/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/pertussis/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/congenital-anomalies/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/ovary-cancer/by-country/female
https://www.worldlifeexpectancy.com/cause-of-death/pancreas-cancer/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/colon-rectum-cancers/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/lymphomas/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/peptic-ulcer-disease/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/hiv-aids/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/oesophagus-cancer/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/liver-cancer/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/measles/by-country/
https://www.worldlifeexpectancy.com/cause-of-death/lung-cancers/by-country/
http://www.devex.com/
http://www.emro.who.int/
https://bti-project.org/en/reports/country-report/YEM
https://bti-project.org/en/reports/country-report/YEM

Shehab Al- Sohpany Chemical Disinfectants & Antiseptics Agents:

The analysis of Yemeni global ranking indicators justifies and proves low

performance of disinfectants efficacy testing and low awareness of chemical

disinfectants using poor healthcare and standardization procedures of national

performance which in turn justifies the high cases of cancers and infectious

diseases.

3.2. National Legislations & Authorities Performance:

a. Legislations:

There are many laws related to the research topic see [27], a conflict of

specialization was noted between public authority of specification,

standards and Quality control and, public authority of specification,

standards and Quality control - Supreme authority of medicine and medical

instrument, and National center of public health laboratories besides

Occupational safety& Health and public authorities for Environment

protection, in the field standardization, licensing, waste management.

Moreover, there are no national standards of disinfectants testing. Analyzing

the Ministry of Health guides [13] showed the absence of disinfection

standards or testing.

b. Authorities Performance:

Public Supreme National Public General
Authority of | Authority Center of L Departmen
A .. - authorities
Authority/ Specification | of Medicine Public for t of _
. , Standards and Health . Industrial
Questions . . . Environmen .
and Quality Medical Laboratories - surveillanc
) t protection
Control Instrument : (@) e
1) ) ®) ©)
Who is
responsible of
disinfectant | (&@ | me&@ | @ 8(‘3()2) &1 me® | meE
efficacy
testing?
What is the
proiocal .Of No standard | No standard | Not relevant Not relevant | Not relevant
manufacturin
g you use?

! Source: https://www.worldlifeexpectancy.com/country-health-profile/yemen

#2025 ( L) geolal] sotal

-189 -

5yl Aaals Aze



https://www.worldlifeexpectancy.com/country-health-profile/yemen

“‘Ill"

SNk
Shehab Al- Sohpany Chemical Disinfectants & Antiseptics Agents: gj‘ P [;;'"f:E
r,""»..;““c
Public Supreme National Public General
Authority of | Authority Center of authorities Departmen
. Specification | of Medicine Public t of
Authority/ for .
. , Standards and Health . Industrial
Questions . . . Environmen .
and Quality Medical Laboratories - surveillanc
. t protection
Control Instrument : @) e
(1) 2 @) ©)
What methods C_heml_c al &
Biological &
are followed GMP & . .
GMP & Biological
to test Safety Not relevant | Not relevant
- Safety o test
disinfectant . certificates
efficacy? certlflca_tes of of materials
' materials
What Basic tools, an;;rfgglz Basic tools, Basic tools,
equibment no standards, lack of ' | nostandards, | no standards,
ucsle dp to lack of suitable lack of lack of
imolement suitable equibment suitable suitable Not relevant
chgmical equipment quke &PLC equipment equipment
testing? like HPLC spectromete like HPLC like HPLC
9: spectrometer P h spectrometer | spectrometer
What No specific No specific No specific No specific
standard strains. strains strains strains
biological No macro- No macro- No macro- No macro-
agent and orgasms orgasms orgasms orgasms Not relevant
testing counting counting counting counting
equipment device device device device
you use? available available available available
The Source The Source Industrial
Response preferred not preferred GM& Quality Authority .
. : Mentoring
came from: to be not to be Manager President G. Manager
mentioned mentioned ' g
Response Field visit+ . Field visit+
collected Via calling & text Calling calls Call call
Evaluation Poor Poor

Table (4 ) Assessment of Governmental authorities performance

3.3. Noticed practices in Yemen:

The Covid-19 pandemic in 2020 was like a milestone in disinfection aspect

worldwide and in Yemen as well. During this period and after that the focus

on disinfectants and its efficacy grew rapidly specially after the Yemeni

health renaissance of infection control and the big lapse accomplished in

healthcare quality besides the huge funding of health system by the

#2025 ( L) geolal] sotal
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international organizations to face catastrophic Infectious diseases that

spread in Yemen from 2015 till the moment.

In addition, many poor practices were noticed by the researcher such as:

3.4.

Using chlore as an antiseptic via spraying people with it and as portal
decontamination spray.

The use of harmful products such as methanol or ammonia
compounds.

Using gentian (i.e. blue dyes) though it is scientifically proven to
cause skin cancer.

Using toxic compounds in pottery water filters (silver nitrate).

Many products produced locally and violated copyright laws and
were confiscated by authorities.

Low awareness of occupational and Environmental safety

The spread of smuggled medical products.

The absence of medical waste management [9].

The high prices of disinfectants conjugate with increased taxes.

The government stopped funding governmental healthcare facilities.
The corruption of governmental authorities.*

The absence of safety curricula in Yemeni Universities.[10]

Costumers' practices and views:

The questionnaire results indicate that most of Costumers % 61.5 don't

execute laboratory tests of chemical disinfectants, and the few who dose

have no standards of testing.

the standards used to choose between different disinfectants to determine

its efficacy is described in the following table:

! according to CPI corruption indicator 2022 source: www.tranparancy.org
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What standards do you follow in choosing effective disinfectant agents?

By what standard you between different disinfectants to
determine its efficacy?

We don't 15%
Original trademark 27%
Being governmentally authorized 6%
By its manufacturing certificates 6%
Only by its price. 6%
Assess after failure accrues 6%
Internal laboratory test 21%
External laboratory test 1%
Analyze on product data 9%

Table(5) summary of costumers questionnaire results

c. With regard to the laboratory test procedures performed to disinfectant
efficacy testing, no results described following any international
standards.

d. The costumers’ awareness about the specialized authorities of
disinfectant efficacy is highlighted in the table below: Which authority
responsible for testing efficacy of local and imported disinfectants?

Who is the authority responsible of testing national and
imported disinfectant efficacy?

Public authority of specification, standards and Quality control | 68%
Supreme authority of medicine and medical instruments 219
General department of industrial mentoring 3% m
National center of public health laboratories 6% ||

Table (6) describes the costumers’ opinions of specialized authority.
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e. The costumers trust assessment part results as follows:
How much do you trust the following:
B Good mMedium mWeak
24
- 17 .18.
™ 15 15
13 14 o
o 12
10
8 8 7
& 5
4 4
2 I | | I
[ =
Governmental Quality& Your own firm Quality& Quality& Yemeni
Authorities efficacy of  performancein efficacy of  efficacy of well- Laboratory test
performance in  National made  disinfectants imported known lability and
testing disinfectants? efficacy testing? disinfectants? trademarks acridity
disinfectants disinfectants
efficacy? products?

Chart (1) of the costumer's trust assessment results.
4. Discussions:

a. The analysis shows clear evidence of high rate of illnesses in Yemen due
to the lack of adherence to the international standards in manufacturing
and testing of disinfectants.

b. Low rate of costumers’ trust in governmental performance and Yemeni

products.

c. Poor governmental authorities’ performance and its qualifications with

conflict of responsibilities.

d. Poor national performance and awareness in infection control practices.
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5. Conclusion:

The results of this research indicates that Yemen practices of chemical
disinfectants & antiseptics agents efficacy testing is extremely poor and do
not follow any international practices, which raises an alarm that Yemen will
continue suffering of disastrous impacts due to the lack of standards and
poor governmental and scientific performance in the fields of healthcare,
infection control, occupational and environmental safety. In addition, Yemen
will be a contagious zone which may cause a threat to the neighboring
countries. Furthermore, low trust in locally produced products could lead to

weak demand which leads to industrial and trading failures and difficulties.
6. Recommendations:

The following suggestions can improve the quality of disinfectants and their

safety in the Yemeni context:

a. Adhering to international standards is very important which in turn

improves the current situation of the disinfectants in Yemen.

b. Planning and implementing a complete and effective strategies of
infection control and healthcare, starting with real assessment of
governmental resources, human resources qualifications, analyzing the

conflict of specializations and improving laboratories equipment.

c. The results of this research must be studied and discussed in scientific
conferences and workshops and its recommendations must reach
government authorities.

d. The researcher believes that fixing similar issues cannot be done with or
by the same corrupted and inefficient governmental personnel, it is
important to renew the working force with new qualified personnel.

e. The researcher highly suggests establishing a Central National Institute
of Health, Safety & Environment for Standardization and Researches
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which will be responsible of creating protocols, standards, policies,
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)

“orgquns®

procedures, manuals. Some of the tasks that can be assigned to this
institute include: working as a central advanced laboratory aided by a
biological bank that is enriched with data, specimens, besides being
general research facility to solve all manufacturing, health, safety,

environment and scientific research issues in Yemen.

f. According to the Yemeni national low, the Public Authority of
Specification, Standards and Quality Control, is the responsible party for
testing and permitting all relevant products. This law must be enacted

and never be overcome by other parties.

g. Itis crucial to implement further researches in this area of study.
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Abstract

This study sought to know the extent to which it can be applied in private
higher education institutions and to identify its requirements and the extent of its
availability in higher education institutions, The descriptive analytical approach
was used as the appropriate approach for such a phenomenon, and the
questionnaire was used as a tool for collecting data. The study community
consisted of (deans of colleges and their deputies, heads of departments and
their deputies, deans of quality centers and their deputies, directors of
administrative units, and permanent faculty members). A comprehensive census
was used due to the small size of the community of 167 from (6) private
universities. Statistical analysis was performed using the "SPSS" program, and
frequency distribution, arithmetic mean, standard deviation, T-test, and Sheff
test were used as statistical methods. The study reached results, the most
important of which is the possibility of applying the requirements of the
international standard I1SO 21001:2018 in private higher education institutions in
the capital, with a "high" approval rate of (75.6%), an arithmetic mean of (3.78),
and a standard deviation of (0.584).

Keywords: International standard ISO 21001:2018, private higher education

institutions.
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