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Abstract
Background: Non-utilization of blood and inappropriate blood transfusion are common in surgical 
operations. Some surgical procedures are associated with minimal bleeding that does not warrant 
blood transfusion. No previous study has looked at the pattern of blood loss in noma defect repair 
to determine the possible need for blood transfusion. Aim/Objectives: This study aimed to determine 
the total amount of blood loss, the number of units of blood transfused, and the correlation between 
estimated blood loss and total operating time in patients who had surgical correction of noma defects. 
Materials and Methods: This is a hospital-based cross-sectional study of 35 patients who underwent 
surgical correction of noma defects. Age, sex, pre- and post-operative haemoglobin (Hb), number 
of requested blood units, total operating time, and total estimated blood loss were recorded. The 
methods used for the blood loss estimation were gauze swabs, Abdo-packs, drapes, and suction 
bottles. Results: Comparison of the mean pre- and post-operative Hb did not yield any statistically 
significant difference. The total estimated blood loss in these surgeries was in the range of 65–209 mL, 
with a mean of 117.20 ± 35.88 mL. No correlation between estimated blood loss and total operating 
time was noted (P = 0.940). No blood was transfused in any of the subjects. Conclusion: This study 
observed minimal blood loss in surgical corrections of the soft tissue noma defect. Apart from blood 
grouping, there may be no need for routine cross-matching of blood pre-operatively for surgical 
repair of noma defect. However, more studies are needed to buttress this finding.
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Introduction

Noma also known as cancrum oris is a 
debilitating gangrenous infection of  the 
orofacial region, originating intraorally in 
the gingival oral mucosal complex.[1] Noma 
occurs worldwide but most commonly in 
sub-Saharan Africa.[2] Poverty is the single 
most important risk indicator for noma and 
it has been strongly linked with malnutrition, 
exanthematous diseases, childhood diseases, 
and other sociocultural events.[3,4] Noma is 
commonly found in children with a peak 
incidence of acute cases at the age range 
of 1–4 years, although some cases among 
adults have been reported.[2] Without 
appropriate and timely intervention, acute 
noma can be quickly fatal with mortality 
as high as 90%.[3] Survivors of noma may 
exhibit severe disfigurement as a result of 
tissue loss, which has serious functional, 
esthetic, and psychological consequences. 
Facial structures that may be affected 
include lips, cheeks, nose, maxilla, mandible, 

and orbital regions.[5,6] Defects range from 
single structural defects to large multiple 
structural defects, with some patients 
presenting many years after the acute stage 
for defect correction.[5,7]

Correction of  noma defect is by surgical 
repair and it depends on the extent, location 
of the lesion, available technical facilities, 
and competence of the surgical team.[8] The 
basic surgical principle for the correction 
of noma defects is to replace the lost tissue 
with local tissue flaps or flaps from other 
parts of the body.[8] Surgical procedures that 
may be utilized include but are not limited 
to commissuroplasty, Abbe flap, Estlander 
flap, Abbe–Estlander flap, deltopectoral 
flap, and submental island flap.[6]

A number of these procedures are carried 
out in centres with scarce resources and 
limited facilities like blood banks and 
may need to rely on outside facilities for 
such supplies when needed.[9] The surgical 
correction of the defect is usually carried 
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Figure 1: A clinical photograph showing pre-weighing of gauze

out under general anaesthesia with adequate pre-operative 
preparation including ordering blood for transfusion in 
case there is an excessive loss that warrants replacement.[10] 
Blood loss is one of the major causes of post-operative 
complications in maxillofacial surgeries owing to the 
vascular richness of  the face. Elective surgery has been 
previously reported to be the most common cause of major 
bleeding.[11] Therefore, ordering blood is usually a common 
practice in elective surgical procedures.[12] Blood is a product 
that may not be readily available in many healthcare 
settings, and its transfusion may be associated with some 
complications.[13,14] However, documented studies have 
reported over-ordering and minimal utilization of blood 
to be common and in some instances excessive utilization 
beyond what is needed.[12] Non-utilization of  blood has 
been reported to range between 60% and 95%.[9,15-17] Non-
utilization is an area of wastage of hospital resources and 
over the decade, guidelines on blood transfusion have 
been formulated with newer ones emerging as dictated 
by the latest evidence-based studies. Although there are 
guidelines on blood transfusion, however to date, evidence 
from the literature still suggests blood transfusion practice 
to be heterogeneous with large variation among clinicians, 
units, and hospitals.[8,18,19] Previous studies have described 
the pattern of blood transfusion in hospital-wide settings 
as well as use in specific procedures; however, no previous 
study has looked at a clinically appropriate pattern of 
blood transfusion during the surgical management of 
noma defects. For surgical repair of noma defects, cutting 
down on unnecessary ordering of blood and unnecessary 
transfusion can make this scarce product more available 
when needed; it will also help to reduce the risk of infection 
associated with transfusion, reduce expenses in an already 
resource-scarce setting, as well as reduce the time lost in 
waiting for surgery.

The aim of  this study was therefore to determine the 
amount of blood loss and the number of units of whole 
blood required for noma defect repair, to compare pre- and 
post-operative haemoglobin (Hb) concentration, and to 
evaluate any correlation between the amount of blood loss 
and duration of surgery.

Materials and Methods

The study participants included 35 consecutive patients 
who had surgical repair of  noma defect between January 
and December 2019. The study design was a hospital-
based cross-sectional study, and ethical approval was 
obtained from the Sokoto State Ministry of  Health Ethics 
Committee. The study location was the main theatre of 
Noma Children’s Hospital, Sokoto, Nigeria, and eligible 
individuals were consecutive consenting adult patients as 
well as assenting minors whose parents or legal caregivers 
gave consent to participate in the study. Excluded were 
patients who had bony ankylosis release as part of  their 
treatment. A proforma designed for the purpose was used 

to collect relevant data from the patients, including age, 
sex, pre-operative and post-operative haemoglobin, site 
of  the noma defect, name of  the procedure performed, 
number of requested blood units, number of units of blood 
transfused, total operating time, and the total estimated 
blood loss.

The entire existing theatre protocols were duly observed; 
all patients were treated following the standard operating 
protocol and technique for the particular Noma defect. 
Pre-operative weighing of  gauze swabs [Figure 1] and 
surgical drapes was done using a precision weighing scale 
(Season Display, China) by the researcher. The weighing 
machine uses rechargeable batteries; it can precisely 
measure 0.1 g on the lower range and maximally 5 kg. 
During every surgical procedure, each gauze that has 
blood was weighed twice immediately after soaking to 
minimize drying using the same weighing scale [Figure 2]. 
The drapes were also weighed twice after each surgery has 
been completed. An average of  each weight was taken 
and the weight gain in grams was tabulated, and 1 g gain 
in weight was taken as 1 mL of  blood.[19] The volume of 
blood collected in the suction bottle [Figure 3] during the 
procedure after subtracting the volume of  normal saline 
used as an irrigant was added to the volume calculated 
from the soakings above to give the total estimated volume 
of  blood loss.

Data were entered into Statistical Package for Social 
Sciences (IBM-SPSS) version 20.0 for analysis. Results 
were presented in tables and figures and expressed as mean 
(±SD). Statistical associations were determined using 
independent and paired t-tests. A p-value of less than 0.05 
was considered significant.
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Figure 2: A clinical photograph showing blood-soaked gauze weighing

Figure 3: A clinical photograph showing blood and suction fluid (normal 
saline)

Results

There were 20 (57.14%) males and 15 (42.86%) females with 
a mean age of 17.97 ± 5.98 years (range 8–30 years). Various 
orofacial noma defects were recorded [Table 1]. Different 
flap surgeries to correct the noma defect were performed 
with the deltopectoral flap being the highest [Figure 4]. 
The total estimated blood loss in these surgeries was in the 
range of 65–209 mL, with a mean of 117.20 ± 35.88 mL 

(SD). The range of operation time is from 24 to 140 min 
with an average of 77.17 ± 29.96 min (SD). There was no 
correlation between blood loss and total operating time 
(P = 0.940) [Table 2]. The mean pre- and post-operative 
haemoglobin (Hb) was 11.24 and 10.97 g/dL, respectively, 
and the difference was not statistically significant with a 
P-value of 0.074 [Table 3]. In addition, this study showed 
no statistically significant difference between gender and 
blood loss during surgery (P = 0.954) [Table 4]. No blood 
was transfused in any of the subjects of this study.

Discussion

The age range of the subjects in this study is 8–30 years, 
contrary to a previously documented age range of 1–4 years 
reported by Enwonwu.[20] Plausible reasons for this could 
be the late presentation for treatment as a result of lack 
of  awareness, cultural and spiritual beliefs, as well as 
socioeconomic factors.[6]

The study set out to estimate the total blood loss and 
blood transfusion requirement for the surgical procedures 
performed to correct noma defects using various surgical 
techniques. An aliquot of  65–209  mL with a mean of 
117.20 mL blood loss was reported from this study with 
none of the subjects receiving a blood transfusion. Although 
our search did not yield any previous study that estimated 
blood loss for surgical repair of noma defect, however, a 
previous study that looked at blood loss during the repair of 
the orofacial cleft defect reported a relatively low blood loss 
with a mean blood loss of 131.5 mL (range of 35–500 mL), 
which is slightly higher than that in the present study.[12,21] 
The lower value obtained could be due to the nature of the 
tissues around the Noma defect, in which there is a lot of 
fibrosis with decreased vascularity compared with a cleft in 
which the tissues are fresh/intact with little or no fibrosis 
and good vascularity (especially primary cleft repair). In 
addition, different blood conservation techniques including 
gentle handling of tissue, careful dissection, surgical and 
non-surgical methods of haemostasis (like anaesthetic agents 
and diathermy), and good closure of wound were employed 
to minimize blood loss. Adeyemo et al.[12] also pointed out in 
their study on an orofacial cleft repair that the use of various 
anaesthetic and surgical techniques of blood conservation 
was responsible for the observed minimal blood loss. Other 
authors have also reported minimal blood loss during 
orofacial cleft repair surgeries and orthognathic surgeries.[22-24] 
This finding however is in contrast with some other studies 
that reported significant blood loss to be associated with 
surgeries in the maxillofacial region.[25,26] Most of  these 
studies involved malignant lesions, especially advanced cases. 
Reasons that have been suggested for significant bleeds in 
such cases include high vasculature of the orofacial tissues, 
lesions invading or lying close to vascular walls, tumour 
angiogenesis, abnormal tumour vasculature, the systemic 
effect of the malignancy, duration of surgery, and extensive 
dissection of surgeons to achieve a save margin.[22,27]
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Figure 4: Distribution of surgical procedures to cover noma defect among 
the study population

Table 2: Correlation between the total estimated blood loss 
and operating time

 Estimated 
blood loss

Operating 
time

Estimated 
blood loss

Pearson’s correlation 1 0.013

 (Significant t-tailed)  0.940
 N 35 35
Operating 
time

Pearson’s correlation 0.013  

 (Significant t-tailed) 0.940  
 N 35 35

Table 3: Comparison of pre-operative and post-operative 
Hb of the study population

Variable Mean±SD 
Hb

Test 
statistics

Level of 
significance

Pre-operative Hb 11.24 ± 1.22 T = 1.84 0.740
Post-operative Hb 10.97 ± 0.80

Table 4: Comparison of blood loss between male and 
female subjects

Variable Mean±SD 
blood loss

Test 
statistics

Level of 
significance

Blood loss in male 77.15 ± 29.88 t = 0.058 0.954
Blood loss in 
female

76.53 ± 32.34   

Table 1: Distribution of noma defect among the study population
S. no. Noma defect Frequency Percent
1. Cheek 4 11.4
2. Cheek with commissure 2 5.7
3. Cheek with the lower lip 1 2.9
4 Commissure 3 8.6
5 Lower lip 6 17.1
6 Lower lip and floor of the mouth 1 2.9
7 Lower lip extending to the mental region 1 2.9
8 Nose 4 11.4
9 Orbitomaxillary 3 8. 6
10 Orbitonasal 1 2.9
11 Upper lip 7 20.0
12 Upper lip with nose 1 2.9
13 Upper lip with commissure 1 2.9
 Total 35 100

The current study observed a slight decrease in haemoglobin 
concentration (Hb) that was not statistically significant 
when pre- and post-operative Hb levels were compared. 
Contrarily several previous studies[28-30] reported statistically 

significant differences when pre- and post-operative Hb 
levels were compared. The observed difference might be 
related to excessive blood loss in their study.

Several previous authors have reported a significant 
relationship between duration of  surgery and blood 
loss, contrary to the findings in the present study.[12,22,31,32] 
Plausible explanations could be the nature of the tissues in 
noma in which most of the dissection was within fibrotic 
tissue unlike some other studies that might be in the more 
vascular tissue area and longer duration could mean more 
extensive dissection in a highly vascular area with a tendency 
for more blood loss.

In all our subjects, there was no indication for blood 
transfusion and none of  them was transfused. Previous 
studies have also suggested the rate of  blood transfusion 
for maxillofacial surgeries to be low. Adeyemo et al.[12] in 
their study reported blood transfusion in 10 (10%) of their 
patients, but claimed that it was only in 2 of  the patients 
that blood transfusion was deemed appropriate. Previous 
authors have also reported a high rate of  inappropriate 
transfusion to be common in surgical procedures.[12,33] 
A  possible reason for this may be connected with the 
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present practice of  routine grouping and cross-matching 
of  blood before surgical operations. This is premised most 
of  the time on the fear that blood may not be available 
when needed, as in case of  significant loss. However, this 
practice can encourage excessive and inappropriate use of 
this product, and with minimal bleed, there is a tendency 
to transfuse since it is already available, possibly in the 
theatre. Unnecessary ordering of  cross-matched blood 
for surgery is expensive and can encourage unnecessary 
transfusion, which can lead to shortages of  the product, 
wastage of  time, and may increase complications and 
mortality.[12,19,34]

Conclusion

This study has shown that repair of noma defects can be 
carried out safely and successfully with minimal blood loss 
and without the need for blood transfusion.

However, as the risk of  unexpected excessive bleed cannot 
be totally ruled out in any surgical operation, for surgical 
repair of  noma defect, it may suffice to apply the group 
and save policy rather than the type and cross-match 
protocol.[12] It is only when indicated like in case of 
excessive bleed that the blood is cross-matched. This will 
help to save cost, avoid time wastage, avoid unnecessary 
blood transfusion, make the product more available 
when needed, and avoid many possible transfusion 
complications.
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