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Abstract

Background: Hiccups, also known as Singletus, can be a cause of worry and
anxiety for most patients when persistent. It has long been associated with
various infectious pathologies. Its association with SARS-COV-19 is relatively
new with only a few cases reported so far. This case report highlights a unique
presentation of Covid pneumonitis as intractable hiccups as the only symp-
tom. With adequate laboratory and instrumental investigations, the aetiology
was found to be Covid pneumonitis. Once the cause was detected and treat-
ment initiated, the symptoms subsided. Conclusion: While hiccup can be a
sign of various underlying chronic illnesses, its association with Covid-19 is
relatively new with very few literatures reporting this finding. It is very crucial
for clinicians to keep a high index of suspicion in patients presenting with
hiccups.

Keywords

Intractable Hiccups, Covid-19, Ronapreve, Delta Variant

1. Introduction

Hiccup is a benign and self-limiting condition, usually not requiring any inter-
vention. Described in most literatures as a brief contraction of the muscles of
inspiration lasting seconds to minutes, terminating with sudden closure of the
glottis [1] [2], it could be benign lasting <1 hour or intractable and persistent
(days to years). Various causes of hiccups can be categorised as cardiovascular
(myocardial infarction, pericarditis), post-operative, medications, psychogenic,
toxic causes (alcohol, uraemia, electrolyte derangements), central nervous sys-
tem disorders (head trauma, stroke, multiple sclerosis, AVM malformations)
and vagus and phrenic nerve irritation [3] [4]. Covid-19 is a relatively new dis-

ease that primarily affects the respiratory system. Not much was known when it
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emerged, but as cases continued to rise, several reports began to appear, de-
scribing its varied clinical presentation and multi-system involvement [5]. As of
April 2020, there were over 8000 published cases of Covid-19 in several journals
spanning the globe [6]. With its emergence in late 2019, the commonest symp-
toms reported were fatigue, myalgia, cough, shortness of breath, new loss of taste
or smell, diarrhoea, and sore throat [5] [7]. There have been 11 documented
cases of its association with intractable hiccups with most cases responding to
medical intervention while a few did not require any intervention at all before
abating [5]. This is a case of a 65-year-old independent man presenting with re-
lentless hiccups which were the chief complaint. A very detailed history, exami-

nation and series of investigations revealed the underlying pathology.

2. Case Report

A 65-year-old gentleman was brought into the emergency department via am-
bulance due to a 5-day history of persistent and debilitating hiccups. 2 days
prior, he felt generally unwell with fever and body aches. On presentation, he
stated he had tried Gaviscon at home to ease his hiccups but with no effect. He
reported no drug allergies.

He had a past medical history of ischaemic heart disease, type 2 diabetes mel-
litus, hypertension, central obesity, and obstructive sleep apnoea.

Upon admission, his hiccups persisted. His vital signs were, blood pressure
135/63, heart rate 109, respiratory rate 19 and afebrile. He was hypoxemic on
admission, needing oxygen supplementation to maintain his saturations above
94%. On auscultation of chest there were bi-basal crepitations which were the
only finding. Examination of other systems was unremarkable.

Chest X-ray showed widespread opacities bilaterally, predominantly in the
middle and lower zones. In view of his increased supplemental oxygen require-
ment and chest X-ray findings, a CTPA (Computed Tomographic Pulmonary
Angiogram) was done which ruled out pulmonary embolism but further dem-
onstrated a patchy ground-glass shadowing signifying pneumonitis and an inci-
dental finding of a pulmonary hamartoma.

Laboratory investigations demonstrated C-reactive protein of 20, leucocytosis
14,000 cells, raised lactate (2.1), and sodium of 133. Rest of the blood tests like
urea, liver function test and troponin were normal. His Covid PCR test was posi-
tive for SARS-Cov-2 (Delta Variant). Covid antibody test demonstrated he was
sero-negative for Anti-Covid IgG. Blood cultures done on admission showed no
growth in aerobic or non-aerobic bottles.

As he was sero-negative for Anti Covid IgG, he received combination of neu-
tralising monoclonal immunoglobulin of Casirivimab and imdevimab (Ronapreve)
infusion according to NICE (National Institute for Health and care Excellence)
recommendations for managing Covid-19 pneumonitis in hospital. This was in
addition to standard dexamethasone treatment regimen. Within a few days of

commencing treatment his hiccups resolved without any recurrence. Supple-
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mental oxygen was gradually and successfully weaned off and patient was dis-
charged back to his home to be seen in a respiratory clinic in 6 weeks. (Figure 1
& Figure 2)

AP ERECT

}
b

Figure 1. Chest X-ray demonstrating widespread opacities bilaterally, more predominant
in the middle/lower zones.

Figure 2. CT chest showing peripheral ground glass opacities.
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3. Discussion

Covid-19 was declared a pandemic on the 11% of March 2019 with over 200
countries in the world affected [3]. There are few literatures that have reported
association of Covid-19 with intractable hiccups [3]. Here we look at the index
case in our facility whose sole reason for presenting to hospital is the hiccups
that persisted for days and became a cause for worry. But before this, under-
standing the hiccups reflex is a must to gain good insight into how pathological
processes can lead to hiccups.

The hiccups reflex simply consists of the afferent, reflex centre, and efferent
limb, all working in unison. Afferent impulses are transmitted to the hiccups
centre (hypothalamus, brain stem and cervical spinal cord segments C3-C5) via
the phrenic nerve and then to the efferent’s consisting of (phrenic nerve, ante-
rior scalene muscles, external intercostals and glottis [4].

Looking at the involvement of the bulk of the respiratory apparatus in the
hiccups reflex, it won’t come as a surprise as to how inflammatory processes of
the respiratory system can lead to hiccups via irritation of the phrenic nerves or
even by direct involvement of the structures themselves [4]. In some patients
that present with hiccups, identifying the cause can be a challenge.

As far as we know, there have been only a handful of cases published so far of
Covid-19 and its association with hiccups. There are so far a few similarities in that
in most cases, hiccups were the presenting complaint prior to diagnosis of Covid
pneumonitis and most patients were above 55 with multiple co-morbidities like
hypertension and diabetes mellitus [4] [5]. Treatment and response varied with
most receiving dexamethasone, baclofen, metoclopramide, chlorpromazine iv-
ermectin and even azithromycin [5] [6]. Our patient got better days after treat-
ment with monoclonal antibodies and dexamethasone. Whether his response
was to the monoclonal antibodies administered or dexamethasone remains quite
unclear. However, I believe the consensus is that a resolution of the infectious
process could have led to improvement in symptoms, Ze., hiccups. 6 weeks after
his admission, he was followed up in the clinic and doing a lot better and back to

his baseline.

4. Conclusion

Covid-19, a very new infection that has plagued the world since early 2020, has
presented us medical professionals with varying degrees of challenges ranging
from very unusual presentations to complications. Singultus (hiccups), even
though benign, can be a serious cause of worry for some patients, and in most
cases when persistent, can interfere with day-to-day activities. Its association
with Covid-19 is relatively new. Therefore, maintaining a high index of suspi-

cion is key to early triage and timely intervention.
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Abstract

Background: Ventral hernia is a complex and progressive condition that may
lead to serious complications. However, no specified grading or classifying
system is found to categorize the hernia, which leads to clinical complexities
and may affect the patient outcome. Aim: The general aim of this paper is to
build up an easy and comprehensive grading system to categorize ventral
hernia. Methodology: By carrying out a secondary search over clinical pres-
entation, physical examination, and imaging studies of ventral hernia, a valid
grading system is developed. Results: Hanoon’s grading system is composed
of seven grades, grades 1, 2A, 2B, 3A, 3B, 3C, and 4. Each grade entailed dif-
ferent clinical presentations, imaging characteristics, and progressivity of
ventral hernia. Conclusion: Hanoon’s grading system for ventral hernia can
be used to solve the clinical complexities of ventral hernia. Also, it can be a
step forward in hernia research to build upon.

Keywords

General Surgery, Hernia, Classification, Grading

1. Introduction

Hernia is a condition that occurs at the abdominal site when an organ is pushed
into the tissue area because of weakness. The hernia has complicated under-
standing and different types such as diaphragmatic, umbilical, ventral, and in-
guinal [1] [2] [3]. The complexity leads to the difficulty of classification, espe-
cially in the case of ventral hernia; there is an increased risk of inappropriateness
while classifying patients [4]. The hernia conception has evolved numerously in
recent years and entails the need for an intensive grading system that can pro-
pose a basis for a clear understanding of hernia staging while its progression.
Hernia is known as a progressive condition with disparities in symptoms and

signs with anatomical differences. Such changes in this condition symptoms
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produce mild, moderate to severe conditions in the case of hernia, the major
contributors in the pathogenesis of the hernia are both intrinsic (gender, age,
adiposity) and extrinsic factors (smoking, steroids, and undernutrition), which
triggers the immune cells to release inflammatory mediators in the extracellular
matrix to induce alterations in collagen metabolism rate and lead to loss of cel-
lular integrity [5]. However, understanding the complete mechanism and biolo-
gy of hernia is complex. The hernia appears with different anatomical presenta-
tions and changes, which confuses the clinician to decide on what kind of ac-
tions to be carried out to deal with the specific progression of the condition. In
addition to such complexities, the grading system holds the potential to resolve
the issue. However, understanding such grading/classification system based on
progression is required. A hernia is initiated by the changes induced in the ab-
dominal wall, which is shown as an abdominal wall defect in anatomical presen-
tation without bulging or protrusion [6]. Wall defect can be followed by the in-
cidence of reducible hernia, and it usually requires only physical examination to
diagnose [7]. The reducible hernia is seen as asymptomatic, and the hernia can
be pushed back into the abdominal region; hence the bulging outside the abdo-
minal cavity is prevented [8]. Unlike reducible hernia, the irreducible hernia is
more prominent and painful [9]. In this type of hernia, the content cannot be
returned to the abdominal cavity as it is incarcerated outside of the abdominal
site, and such a hernia may not be managed through physical examination. An
irreducible hernia may not be prominent or can be strangulated in severe cir-
cumstances. Sometimes, the condition grows chronic without the onset of clear
symptoms. However, it might appear as critical bowel symptoms and form
strangulation that entails the need for emergency operation [10]. The confined
bowel may induce ischemic symptoms to develop at the bowel site. Such altera-
tions show differential classification of irreducible hernia where sub-categories
emerge, presenting incarceration, obstruction, and strangulation (Reinke et al,
2020). In more severe complications, hernia takes the form of gangrene with the
blackish appearance of a bowel sac [11]. Even though gangrenous hernia com-
prised a small ratio of hernias found in the case of different types of hernia, such
as compared to other progressive stages in ventral hernia, the gangrenous hernia
is found only in a 0.4% ratio. However, gangrenes are associated with seeking
emergency assistance [12]. All such types of separate features during progression
show the way hernia progresses. An abdominal hernia is very prevalent in all age
groups and is highly linked with increasing obesity found in today’s world. It is
most likely that symptoms do not appear even in medical examination some-
times and may lead to chronic severity; each phase of hernia progression re-
quires clinical attention with different measurable steps. Therefore, grading of
progressive hernia based on anatomical features is the ultimate need to classify
the hernia condition and take either precautionary, preventable, or curable meas-
ures. Such types of measures are helpful to prevent the recurrence of hernia as well
[13]. Based on the previous discussion, this paper will focus on the classification of

ventral hernia and propose a comprehensive grading system for ventral hernias.
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2. Research Aim

The general aim is to build up an easy and comprehensive grading/classification
system to categorize Ventral hernia, which is based on literature probing the

current issue and divided into different objectives.

3. Research Objectives

1) To determine different stages of ventral hernia progression.

2) To organize the work on ventral wall hernia research and make a common,
understandable language between researchers.

3) To facilitate the communication between health care providers and docu-
ment a ventral hernia stage and complication to be used for medico-legal uses.

4) To propose a grading system that will help to build up a future guideline in

managing abdominal wall hernia.

4. Methods

This is a new grading system will be built upon the basics of physiology, anato-
my, and pathology of hernia and will be a combined with the clinical picture and
investigation to confirm hernia stage, The research design will involve the study
of the hernia grading system through carrying out a literature review In this
grading system to emphasize its importance.

We propose a grading system that will incorporate the progression of hernia,
its anatomical content, and the complications associated. The study will define
each grade comprehensively to allow a complete understanding of the basis of
inclusion of such grading foundation [4].

Basis of Hanoon’s Grading System:

Commonly known hernias have been classified through their clinical presen-
tation of specific signs and symptoms indicating certain types [14]. Following
this concept, we propose a grading system that we will call “Hanoon’s” grading
system, based upon the study of both clinical presentation and radiological eval-
uation of hernia anatomical features.

Studying Clinical Presentation:

The hernia has a common symptom, e.g., (pain, swelling vomiting, etc.), and
signs, e.g. (coughing impulse), which is initially useful for the diagnosis, here in
this grading system, we start with the patient by history taking “symptoms” that
we need to gather for initiate a clinical picture about the cases, then will go for a
physical examination focusing on hernia examination accompanied by general
examination for the overall patient condition. Physical examination is carried
out from different positions because the presentation can be different at the re-
spective angle [15].

After history taking and physical examination for the patient, we will have a
provisional diagnosis for hernia type and stage the then we will confirm that by

the investigation.
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Studying Radiological Evaluation:

Physical examination can be suitable for classifying the ventral hernia but not
in all cases. Hence, a diagnostic evaluation is a substantial approach to catego-
rizing the progression. It focuses on anatomical features and position differenc-
es. Even in the cases of recurrence, radiological diagnosis is suitable to detect
persistence [16]. In the present research, we theoretically studied the radiological
findings from the literature and evaluated the position and size changes pre-
sented on MRI [15]. In clinical practice and when applying this grading system,
we can use different imaging modalities to evaluate patient condition e.g. (Ul-
trasound, Duplex, CT-scan, etc.). Choosing the imaging modalitie for investi-
gating the patient and reaching the grade can be determined by physician, ac-
cording to the patient situation e.g., (pregnant women can’t be taken to do a CT
scan), the physician can make the decision for which radiological investigation
he will use. Finally based on both physical and radiological findings we can reach

the grade or the class of hernia.

5. Results

By combining symptoms, signs, and radiological findings, we can classify the

hernia into formed different grades. As shown in Table 1.

6. Discussion

In Hanoon’s grading system, we divided ventral hernia according to the progres-
sion of its presentation and anatomical content, also we considered the compli-
cation that may occur with the hernia, and each grade has its own symptoms,
signs, and radiological findings, by gathering all these information, we can clas-

sify hernia into grads.

Table 1. Hanoon’s ventral hernia grading system.

Grade Description

1 Established abdominal wall defect without any abdominal content protrusion

2A Reducible omentum “only omentum protrusion without any intestine”
NO evidence * 1 of complications * 1

2B Reducible intestinal protrusion
NO evidence of complications

3A Irreducible “Incarcerated hernia.”
NO evidence of complications

3B Irreducible “Obstructed Hernia”
NO evidence of strangulation or gangrene

3C Irreducible “Strangulated Hernia”
NO evidence of gangrene

4 Gangrenous hernia

'The evidence in this grading system depends on clinical diagnosis/radiological imaging
as needed. *Complications: “obstruction, strangulation or gangrene.”
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The first grad starts with the presence of abdominal wall defect as the first pa-
thology in forming a hernia, and this defect has no protrusion of any abdominal
content. In such cases, no protrusion can lead to a poor examination of ventral
hernia [17] that may lead to some difficulties in identifying such a patient in this
grad of hernia, without protrusion does not require surgical intervention [18].

The second group in the grading system is “reducible hernia.” In grade 2 a
reducible hernia with different sac content, in this grad we do not have any her-
nia complications, complications can be identified either by clinical presenta-
tion/radiological and should be rolled out.

In this grade, we subdivided the hernia into 2 groups according to its content.
Grade 2A contains “omentum”, Grade 2B contains intestine, and both grads
have no obstruction, strangulation, or gangrene. Research has provided a model
for understanding the reducible hernia complexity as well, which also docu-
mented the asymptomatic and symptomatic reducible hernia [19]. A significant
proportion of patients present with reducible hernia. Patients in the case with
asymptomatic reducible hernias are likely to develop symptoms and severity
over time, and the situation tends to increase the chances of frequent clinical
visits and the need for emergency repair [19]. Reducible hernia shows the pres-
entation of omentum or small bowels that can be potentially pushed back to the
abdominal region and is therefore excised easily. However, in reducible hernia
cases, if not coordinated effectively in the clinical departments, the signs may
further lead to harmful progression. It is very important to gather knowledge
about how reducible hernia prevails and what are its clear indications to inter-
fere. From the prospective analysis, it is determined that reducible hernia has
been studied very rarely and we are looking for more studies on this side.

In grade 3, we have irreducible hernia which is widely explored in experimen-
tal and clinical research. The group has further sub-divisions, including grade
3A “irreducible, incarcerated hernia without obstruction or strangulation” 3B
“irreducible obstructed hernia without any evidence of strangulation or gan-
grene,” and 3C “irreducible and strangulated hernia without gangrene.

Irreducibility is defined by the adherence of mesh at the abdominal site, whe-
reas the obstruction is more prominent with features of pain [20]. It is systemat-
ically observed that large irreducible hernia is followed by “loss of domain”
which is termed as the difference between hernia size and residual abdominal
cavity. The greater the loss of domain ultimately means the large hernia, which is
more complicated to be managed [21]. The patient may present the signs of ir-
reducibility without showing obstruction or strangulation [22]. In addition, a
strangulated hernia is caused when the ischemia is developed. The ischemia de-
velops because of compromised blood supply to the affected region hence caus-
ing strangulation of that region [23]. More so, abdominal pain and vomiting are
the secondary symptoms of strangulated ventral hernia [24].

The last grade is the fourth which is termed gangrenous hernia, and it may
occur as early as 5 - 6 hours after the onset of ischemia or interrupted blood flow
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to the site [25]. This stage can’t be determined unless clear evidence is seen for
gangrene, e.g. (black discoloration of the intestine). Arterial and venous occlu-
sion is the major cause of the development of gangrene [26]. Gangrenes are
formed if the strangulation is not managed and here, we see the progression of
the hernia very clearly, which was the idea behind this grading system when the
hernia progresses from stage to stage, finally, it will result in complete necrosis.
The gangrene has a blackish appearance showing a dead area at the site of inci-
dence [18].

Gangrene formation is one of the significant risk factors for inducing mortal-
ity in patients with a ventral hernia. The fact produced the concern for emer-
gency operation in this case because no one should die from the condition [26]
[27]. It means that reporting an accurate stage of progression can reduce the
chances of mortality. Health care workers need to communicate with each other
in an easy manner and we think this will be achieved by such a grading system.

The clinical focus is directed toward predicting operative complexity. Hence,
for an understanding of complex condition such as hernias, Hanoon’s grading
system can facilitate clinical practices and help in decision making.

Finally, each grade of ventral hernia is characterized by different symptoms,
signs, and radiological features, hernia is varying from simple abdominal wall
defects to serious complications such as gangrenous, we tried here to simplify
the hernia types arranging that in a grading system to be easily remembered and
used.

We hope by this grading system to contribute to building future guidelines to
manage ventral hernia aiming to the best outcome for the patients in a compre-

hensive scientific manner.

7. Conclusions

Our usual practices in hospitals describe a hernia with a long description based
on site, size, content, and complication, which is time-consuming, and some-
times it is confusing. A grading or classification system for ventral hernia will be
helpful for the documentation and communication between all healthcare pro-
viders as well as the researchers to be a common language.

By using Hanoon’s grading system, the clinicians can get early recognition
and manage the hernia. The researchers also may explore further knowledge by

using the present research as a foundation for ventral hernia.
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