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ABSTRACT 

Background: Prophylactic drainage after thyroid surgery is still common practice among 

surgeons despite no tangible scientific evidence to support its benefits. Current evidence suggests 

its usage to be harmful to the patients as they are linked to infections, hematoma and increased 

levels of pain. So far, there are no consensus in current Rwandan surgical practice. The main 

purpose of this study was to investigate the levels of pain in patients with drainage after thyroid 

surgery.  

Methodology: It was a prospective clinical trial done at CHUK and KRH from January to June 

2020. In total, 34 patients were enrolled in two arms: the first group received a drain 

postoperatively while the second group did not receive any type of drainage.  

Results: the rate of haematoma and seroma formation was the same in the drain and the no-drain 

group (P=0.628). There was no case of wound dehiscence in both groups and only 1 case of 

wound infection in the no-drain group. 

The mean average pain score after 6 hours was: 5 (±2.02) in the drain group and 6 (±1.39) in the 

no-drain group. The mean average pain score after 24 hours was: 3 (± 1.8) in the drain group and 

4 (± 1.67) in the no drain group.  

Most of the patients in the drain group had dysphagia (P=0.03) and more prone to dysphonia 

within the first six hours postoperatively. However, those signs and symptoms would disappear 

within 24 hours. 

Conclusions: the prophylactic drainage after thyroid surgery displayed no tangible benefits and 

there is evidence of discomfort among patients with a drain. However, due to the inherent 

limitations of our study, we could not link drainage to higher postoperative pain levels. 

Therefore, we recommend bigger and multi-center clinical trials to better investigate the impact 

of the drainage on postoperative pain and other complications related to thyroid surgery. 

 

Keywords: thyroid surgery, drain, pain level, clinical trial 
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I. INTRODUCTION 

 

I. 1. Background:  

 

Prophylactic drainage in thyroid surgery is regularly used at different level hospitals, despite no 

scientific evidence to support its benefits. Current studies show that postoperative haematoma 

cannot be averted by using drains after total thyroidectomy. Moreover, the use of drains may 

augment postoperative pain and possibly increase the infection risks. It also prolongs the hospital 

stay. In view of these findings, the regular use of prophylactic drains might not be essential after 

thyroid surgery. So far, there is no protocol on usage of drains after thyroid surgery in different 

hospitals levels in Rwanda.  

Thyroid surgery is one of the most important procedure performed by general surgeons in 

Rwanda and worldwide. In Rwanda, this procedure is usually performed at the tertiary level but 

general surgeons are now deployed to District Hospitals gradually, where they are also required 

to perform certain procedures among which thyroid surgery as an important place.  

However, there is still an ongoing debate about the routine use of drains in thyroid surgery; most 

surgeons still continue to use drains routinely. The rationale behind is to prevent the build-up of 

seroma/hematoma post thyroid surgery, that would accumulate in the dead space. The other 

reason would be to notify the surgeon concerning early postoperative hemorrhage.1 Although 

many literature have reported that drains are ineffective in preventing a life threatening 

haematoma formation after thyroidectomy.2,3 Drains may also cause discomfort, increase the rate 

of surgical wound infections, prolong the length of the hospital stay and thereby increase the 

cost, and deteriorate the cosmetic results.4 Despite its importance in thyroid surgery, some 

published series highlight that the small lumen of the drain can get blocked by clot in the 

presence of severe bleeding.3  
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I.2. Problem statement 

 

Most of the studies on drain use have been done in the western countries where goiters are 

smaller, diagnosed earlier and are done in specialized endocrine centers as opposed to our 

general surgical centers. Therefore, it is possible that there could be some disparities in their 

findings within our settings. Most of the patients present to our hospitals with large tumors that 

are either compressing or disfiguring the neck structures. This is mostly due to a delay in surgical 

consultation. The size of the tumor might also influence the arising of seroma due to the dead 

space left behind post-surgery. Many authors still believe there is only a minimal difference 

between drainage versus non drainage post thyroidectomy when it comes to poor outcomes in the 

short term, thus making the case for routine use of drain.5  

This study aims at evaluating the difference in outcomes in drained versus non- drained groups 

of patients after thyroid surgery at University Teaching Hospital of Kigali (CHUK) and Kibungo 

Referral Hospital (KRH). The main outcomes will be postoperative pain, seroma/hematoma 

formation, wound infections and wound dehiscence. 

 

I.3. Research question: 

 

Does the use of drain, in adult patient undergoing thyroid surgery, versus non drain lead to 

higher postoperative pain scores? 

 

I. 4. Objective:  

 

To evaluate the difference in pain scores outcomes in drained versus non-drained groups of 

patients after surgery for thyroidectomy in CHUK and KRH. 
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I. 5. Methodology 

 

I. 5. 1. Study design:  

 

Prospective randomized clinical study consisting of patients who are admitted to undergo any 

type of thyroidectomy. They will be randomized into two groups each to receive a post-operative 

drain or not. 

 

I.5. 2. Settings and Period 

 

The study will take place in the general surgical wards and theatres at CHUK and KRH from 

January 2020 to June 2020.  

 

I. 5. 3. Participants 

 

Inclusion criteria:  

• Patients older than 18 years that are scheduled for total thyroidectomy, subtotal 

thyroidectomy, near total thyroidectomy and lobectomy at CHUK and KRH from January 

to June 2020.  

Exclusion criteria: 

• Patient undergoing neck dissection 

• Patients who have underwent radiotherapy  

• Patients who will require a sternotomy 

• Patients who had a previous thyroid surgery 
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Sample size:  

It was calculated by considering the means of Numeric Rating Scale (NRS) in the drained versus 

none drained respectively to be 5 and 3 with a standard deviation of 1, with a α of 0.05 and a 

power of 80% using the STATA 13th edition software. The patients ‘flow was impeded by the 

Covid-19 pandemic lockdown and the study sample was limited to a minimum of 17 patients in 

each arm of the study, giving us a total of 34 patients to be enrolled in the study. 

I.5.4. Randomization and Allocation concealment 

 

Participants will be randomly assigned to two arms. The first Group A will be operated and be 

drained with a closed drain in situ that will be removed on the day 2 post-surgery. The second 

group, Group B will be operated but will not receive any type of drain.  

This randomization will be done by Microsoft Excel random number generator formula in a 

worksheet that will automatically change every time it is opened. On the day of surgery, 

Resident A will use the Microsoft Excel worksheet on the day of surgery and only give the 

information to the surgeon when the team is about to close the skin.  

The surgeon operating will be of the level of a consultant or at least of a Senior Resident.   

The same prophylactic antibiotics shall be given to all the patients in both centers. They will also 

receive the same analgesia that will be consisting of Morphine subcutaneously during first 24 

hours and Paracetamol. Paracetamol will be combined with Brufen on first postoperative day 

until the patient is discharged home.  

I.5.5. Data collection 

 

The data will be collected through a structured questionnaire by Resident B on the surgical ward 

at 6 hours and 24 hours after the surgery for the pain. The other variables will also be assessed on 

postoperative day 1, the day of discharge and on day 30 post surgery. 

After the surgery the variables to be evaluated will include:  

• Postoperative pain; assessed by the NRS,  
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• Haematoma and seroma formation,  

• Short term complications, namely:  

o dysphagia,  

o dysphonia, 

o dyspnea, 

o wound infection evidenced by swelling and fever,  

o wound dehiscence  

• Types of surgery  

• Histopathology of the specimen 

• Requiring re-admission or unplanned re-operation 

The patients will be either called back or will come to outpatient clinic on day 30 post surgery. 

I.5.6. Data Analysis  

 

All the data was collected through structured questionnaires by trained medical students and 

Residents. The data was then entered into a Microsoft Excel datasheet; exported to STATA 13th 

edition for analysis.  

We analyzed both groups using student t-test and chi square test. All the continuous variables 

like age and NRS were summarized as means (± standard deviation). All data for continuous 

variables that was normally distributed, we only used student t- test to assess any statistical 

significance. Chi square was used for all categorical variables whenever appropriate.  
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I.5.7. Ethical considerations and dissemination 

 

• To be enrolled in the study, the consent will be obtained from the competent adult patient and 

assent for the debilitated incapacitated adult patient from the parent/caretaker, 

• Before conducting the study, the approval will be obtained from the Institutitonal Review 

Board (IRB) of University of Rwanda (UR) and the Ethic Committees of CHUK and KRH, 

• Depending on the status of the patient, the surgeon or senior resident might decide to remove 

a patient from one group or the other. These patients’ data will be collected and analyzed as 

intention-to-treat cases, 

• The patient’s information will be kept confidentially in both centers by the Nurse Chief of 

the Theaters in both centers in sealed envelopes until the end of data collection,  

• The primary investigator will send the sealed envelopes only to the statistician who will 

proceed with the analysis, 

• The patient will have the right to withdraw from the study if he/she no longer wants to be 

part of it, 

• The results will be disseminated to CHUK, KRH, College of Medecine and Health Sciences 

(CMHS) of the UR, Rwanda Surgical Society (RSS), Rwanda Ministry of Health (MoH), 

medical and scientific conferences and peer-reviewed journal publications. 
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II. LITERATURE REVIEW 

 

II.1 Definitions 

 

 

1. Thyroid gland: The thyroid is an endocrine gland. Its location is in the inferior, anterior 

neck and it is composed of two lobular structures bridged by the isthmus. It is responsible for 

the formation and secretion of the thyroid hormones as well as iodine homeostasis within the 

human body. 

 

2. Hemi-thyroidectomy or lobectomy: Along with removal of one lobe, entire isthmus is 

removed. It is done in benign diseases of only one lobe. It is also done in follicular neoplasm 

involving only one lobe. Solitary toxic or nontoxic nodule, thyroid cyst are other indications.6 

 

3. Subtotal thyroidectomy: commonly done in toxic thyroid either primary or secondary and 

also often for nontoxic multinodular goiter. Here about 8 grams, or a tissue, size of pulp of 

finger is retained on lower pole, on both sides and rest of the thyroid gland is removed. It is 

also done in multinodular goiter. 6 

 

4. Near total thyroidectomy: Here both lobes except the lower pole (one or both sides) which 

is very close to recurrent laryngeal nerve and parathyroid is removed (to keep blood supply 

to parathyroids). It is done in case of papillary carcinoma of thyroid. Here less than 2 grams 

of thyroid tissue is left behind near its lower pole on one side usually opposite side of the 

diseased, occasionally on both sides. 6 

 

5. Total thyroidectomy: Entire gland is removed. It is done in case of follicular carcinoma of 

thyroid, medullary carcinoma of thyroid. 6 

 

6. Closed suction drain: surgical tube placed after surgery that will drain fluids from wound in 

a sterile reservoir (bag or bottle) under negative pressure. 
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7. Wound dehiscence: it is the partial or total separation of approximated wound edges of a 

surgical wound, due to an improper wound healing. It can be caused by the surgical 

technique or material or by conditions inherent to the patient such as immunosuppression or 

malnutrition 

 

8. Wound infection: will be evidenced by a swollen wound, redness, tenderness, warm, pus 

exudates and recorded fevers.  

 

II.2. Thyroid Surgery History  

 

Thyroid Surgery is one of the most common yet challenging surgery even in modern era. Its 

development started about a millennium ago and it is still being refined: ortholaryngists and 

endocrine surgeons are now taking over thyroid surgery as a subspecialty. It was one of the most 

dreaded surgery before the nineteenth century due to its complications ranging from mute to 

severe mood changes, more worrisome was a mortality rate that could go up to 40% and higher.7 

 

Thyroid Surgery truly started only in early 1800s after three major advances: the introduction of 

anaesthesia, infection prophylaxis and better haemostasis. This paved the way for Billroth and 

his most talented mentee, Kocher to become the forefathers of thyroid surgery as we know it 

today. Billroth was acclaimed for being able to perform 48 thyroidectomies successfully and 

with a mortality of only 8.3%. Kocher continued the work of his mentor and focused on a 

meticulous dissection technique and adopted the classical collar incision that is still the standard 

approach today. He performed more than 101 thyroidectomies with 1% mortality rate; he was 

able to correlate the mood changes of his patients to the thyroid gland physiology and function in 

the body, earning him a Nobel Prize in 1909. 8 

 

Those two pioneers revolutionized thyroid surgery by revamping the procedure, after this it 

gained popularity and progressively underwent multiple modifications to current era. History 

reveals that thyroid surgery was perfected over the course of time and was mostly passed from 

one generation of general surgeons to the next one that would modify the prior generation’s 
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technique. The mentees would usually keep some of the techniques and precepts of their 

predecessors among them was the drainage active or passive of the dead space left by the 

surgery. Many believed it was to avoid or to help in draining any seroma or hematoma forming 

in that dead space. From a dreadful operation to one of the safest surgeries, the quest for the 

perfect technique is still on and he is being honed by the new generations of surgeons.9 

 

 

II.3. Indications for Surgery 

 

As evidenced by current literature, most of the thyroid conditions are actually benign. Therefore, 

it is very important to define clear guidelines for indications of surgery given its potential severe 

complications. This is emphasized by the fact that the prognosis of a malignancy limited to the 

thyroid is the same for a delayed surgery versus an immediate surgery; therefore, a watchful-

waiting is a safe option without disadvantages to the patient.27 

Recent literature in Europe tried to get clear guidelines by conducting a systematic review of 

previous studies. The authors came up with the following absolute and relative indications for 

surgery in goiter:  

• Suspicion of malignancy as evidenced by Fine Needle Aspiration (FNA) and Ultrasound 

findings, 

• Confirmed Malignancy,  

• Local compressive symptoms,  

• Cosmesis, 

• Medical therapy failure for hyperthyroidism or Graves’ disease  

 

Those indications might vary from country to country depending on their respective resources 

and clinical experience. For instance, there are disagreements over the use of scintigraphy, the 

use of calcitonin screening or FNA cytology classification. It is important to note that for 

clinicians advising their patients, the guidelines they should follow depend mostly on a good 

clinical judgment, surgical experience and patient preference.28 
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II.4. Surgical drainage 

 

Given the history of thyroid surgery and its fatal complications it quickly became common 

understanding that after any thyroid surgery, the remaining dead space should always be 

obliterated and any blood collections should be drained.10 The drainage could sometimes help 

doctors to recognize life threatening signs earlier. According to some authors among the benefits 

of drainage would be to be able to detect any early bleeding, promote wound healing and 

decrease any postoperative seroma or hematoma formation.  

 

Tang et al showed that the passive drainage may actually increase the accumulation of fluid 

thusly delaying the granulation of skin flaps and impeding with the wound healing.11 Other 

authors’ results when comparing the two types of drainage showed lower risks of wound 

infection in the closed suction drainage group. Therefore, due to its above qualities compared to 

the natural drainage, the suction drainage is currently the standard if a Surgeon decides to use 

drainage after any thyroid surgeries.12 

 

Closed suction drains are used in many types of surgeries ranging from Orthopedic to Plastic 

Surgery. The most popular are the redon drain or Jackson Pratt drains due to their versatility and 

relatively low cost. Different devices for surgical drainage have been tried in low and middle 

income countries from India to Africa. In early 2000’s, Atoyebi et al started using infusion bottle 

as suction drainage and S. Fyneface-Ogan et al set up a pilot study on such device by using urine 

bag as drainage (13,14). Syringes based suction devices used for surgical drainage have been 

described by many authors and are recognized as safe devices in the literature. The differences 

only being on the construction of such devices while keeping the same principles: low cost, 

easily reproducible in low setting, user friendly, reliable negative pressure and being able to 

quantify the amount of fluids drained (15, 16, 17). 

 

II.5. Pain assessment 

 

Pain stays the main complaint of patients undergoing thyroid surgery, thus pain evaluation is 

paramount in the follow up of patients. The pain will affect their comfort and usually have a 
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negative impact on their willingness to feed or even ambulate. The meaning and expression of 

pain could be influenced by one’s culture and some authors have studied the influence of 

traditions and customs on pain. (18,19)  

Multiple assessment instruments are available to properly chart and report the patient’s pain 

levels. With the NRS, patients are asked to circle a number between 0 and 10, that correlates 

with their current pain.20 Zero equals to “no pain” whereas the upper limit equals to “the worst 

pain possible”. The feasibility of its use and good compliance have been readily proven.21 

Another advantage is that due to its ease of use, the NRS can be used verbally and therefore can 

be used over telephone interviews.22 

 

Figure 1. 0 to 10 Numeric Rating Scale of pain used during the trial 

 

II.6. To drain or not to drain: the current debate 

 

As thyroid surgery techniques started to get more refined the complications started decreasing, 

but when they happened they were usually life threatening. Most of all is the dreaded bleeding 

that results in the compression of the trachea and ultimately to a quick and fatal asphyxia of the 

patient in postoperative settings. Most surgeons would use drainage after thyroid operations. It 

was thought that, if a drain were used, it would evacuate any fluid, decreasing the complications 

and would result in more comfort for the patient. 

 

In 1988, Wilhborg and his team proceeded to set up one of the first clinical trials to test the 

benefit of drainage after thyroid surgery. It was comparing the rate of complications between 
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patients being drained and patients who were not drained after any thyroid surgery. They found 

that drainage after any uncomplicated thyroid surgery does not decrease the rate of complications 

related to postoperative bleeding. They also hypothesized that drainage might actually increase 

discharge from their results. However, they concluded by recognizing that with extensive 

dissection or coagulopathies drainage might be of value.1 

 

Routine or prophylactic drainage after thyroid surgery is still currently being applied. Most of the 

clinical trials did not show statistical difference in terms of benefits for the patients who received 

a drain and those who did not, thus making the case for the use of drain. Sanabria et al meta-

analysis demonstrated no advantage in terms of preventing fluid collection by the use of negative 

pressure drains underneath the skin flaps after an uneventful thyroid surgery. Another 

remarkable fact is that most trials avoided cases with “big” goiters or certain surgeries deemed 

too extensive.23 

 

In African countries, most of the patients usually consult late. They usually have compression 

symptoms or have disfiguring goiters. In Kenya, Muthaa T et al were able to associate higher 

postoperative pain and longer hospital stay with the use of drain after any thyroid surgery.24 In 

our settings, thyroid surgery is performed by general surgeons and Ear, nose and Throat (ENT) 

surgeons mostly. It is still common practice and around 80% of the cases will end up with a drain 

except for few cases such as lobectomies. 
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III. METHODOLOGY 

 

III. 1. Study design:  

 

It was structured into a prospective randomized clinical trial. We enrolled all the patients who 

were admitted and scheduled to undergo any type of thyroidectomy. They were randomized into 

two groups: the first group would receive a type of drainage whereas the second group would not 

receive any type of drainage after the surgery.  

 

III.2. Settings and Period 

 

The study took place in the general surgical wards and theatres of CHUK and KRH from January 

2020 to June 2020.  

CHUK is a tertiary hospital located in Kigali, the capital city of Rwanda and it has 519 beds. It 

covers 53% of the referred cases from Referral, Provincial and District Hospitals. KRH, is now a 

Referral Hospital for the whole of Eastern Province. It serves a population of about 347,365 

people and situated in Ngoma district. It has 372 beds and a bed occupation rate of 70-80%.  

Both Hospitals have strong and well established teams of General Surgery and ENT Surgery.  

 

III.3. Participants 

 

Inclusion criteria:  

• Patients older than 18 years scheduled for total thyroidectomy, subtotal thyroidectomy, 

near total thyroidectomy and lobectomy at CHUK and KRH from January 2020 to June 

2020.  
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Exclusion criteria: 

• Patient undergoing neck dissection 

• Patients who have underwent radiotherapy  

• Patients who will require a sternotomy 

• Patients who had a previous thyroid surgery 

 

III.4. Sample size:  

 

The sample size was calculated after considering the means of NRS pain scores in most of the 

studies done in Africa or similar settings to ours. (24, 26) We hypothesized that the means of pain 

scores in the drained versus none drained were respectively 5 and 3. Therefore, after calculation 

based on that hypothesis with a standard deviation of 2, a α of 0.05 and a power of 80%, the 

result was a minimum of 17 patients in each arm of the study, hence a total of 34 patients to be 

enrolled in the study. 

 

III.5. Study Procedures 

 

III.5.1. Patient Enrollment  

 

The surgical team and the patients could not be truly blinded given the nature of the drains, we 

opted for a structured Allocation concealment. It was an open prospective Randomized 

controlled trial in which only the Principal Investigator was blinded.  

The patients were recruited from the outpatient departments of CHUK and KRH after review by 

a surgeon. The patients usually would undergo the routine basic laboratory exams: Thyroid 

hormonal profile, Ultrasound of the neck and optionally FNA when available. Only patients with 

their full contacts were reached out.  
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All the patients that were screened and deemed eligible were then contacted to schedule their 

upcoming surgeries. The patients who answered were then admitted in the hospital and on the 

day of Surgery they would sign an informed consent. The patients would only be allocated to an 

arm when the Surgeon was getting ready to close the skin by using the Microsoft Excel random 

generator of groups.  

 

III.6. Randomization and Allocation concealment 

 

Patients were randomly assigned to the two arms. The first group, Group A, received a closed 

suction drain in situ that was removed on the day 2 post-surgery. The second group, Group B 

were operated but did not receive any kind of drainage. The patients were only enrolled on the 

day of their surgery by a medical student. The medical student would then fill in the first part of 

the questionnaire consisting of the socio-demographics and the history of the symptoms of the 

patient. 

The randomization was done using a Microsoft Excel random number generator formula 

worksheet. The worksheet would generate a new random group every time it was opened. The 

random group assigned to the patient being operated would be given by the circulating nurse or 

another medical student. This whole process was done only when the Surgeon was getting ready 

to close the skin and no one from the operating team was allowed to access the software.  

 

III.6.1. Surgical Procedure 

 

All the surgical procedures were done by an expert general surgeon, ENT surgeon or a Senior 

Surgical Resident under supervision. The patients underwent different types of thyroid surgery 

but they all followed the same principles at both centers.  
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A curvilinear incision (Kocher’s incision) was made in the skin two-three cm above 

the sternal notch between the medial borders of the sternocleidomastoid muscles. The width of 

the incision was extended accordingly depending on the size of the thyroid mass. 

The subcutaneous fat and platysma were then dissected. The sub-platysmal dissection was made 

above the incision up to the level of the thyroid cartilage above, and the sternal notch below, 

while remaining superficial to the anterior jugular veins. Thus, raising the two platysmal flaps 

that would be maintained open by suturing.  

The fascia of the strap muscles is dissected along the midline and the muscles retracted laterally. 

This was usually done bluntly unless the tumor was too big, in which case the muscles were 

dissected but would be sutured upon closing the wound. All those steps were done with 

electrocautery for hemostasis. 

The thyroid gland was then rotated medially to properly identify one of the most important 

vascular structure: the middle thyroid vein which was ligated with Vicryl 3-0 or 2-0. The surgeon 

would start by the most affected side. The second important structure to be identified was the 

recurrent laryngeal nerve located between the common carotid artery laterally, the oesophagus 

medially, and the inferior thyroid artery superiorly while trying to avoid injuring it.  

The upper pole would then be exposed properly and The superior vessels ligated with transfixing 

sutures. In case of large goiters with prominent superior poles it would require more than one 

transection step. The lobe could then be dissected properly while maintaining hemostasis by 

suturing with Vicryl 3-0 or 2-0.  

Depending on the type of surgery, the isthmus would also be divided and the surgeon would 

proceed with the same steps as mentioned above on the contralateral side. The Thyroid gland 

would then be sent for Histopathology.  

 

Before closing the hemostasis would then be verified. In order to rule out any tracheal injury, the 

surgeon would fill the cavity with about 10cc of Normal Saline and request the Anesthesia team 

to do a Valsalva maneuver. The medical student or circulating nurse in charge of the 

randomization would let the surgeon know if a drain should be placed or not.  
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The strap muscles would then be sutured in continuous style with a 2-0 absorbable Vicryl and the 

platysmal flaps in interrupted sutures with a 3-0 Vicryl. The skin was closed by subcuticular 

suture using 4-0 or 5-0 absorbable Monocryl. If there was a drain it would be secured to the skin 

with Nylon 3-0. The patient would then be dressed.  

 

III.6.2. Surgical Drains 

 

For our study, only closed suction drains were used during the surgery. The drains were of the 

type of “Redon” drain of size 10 French. However, due to the Covid-19 pandemic the 

pharmaceutical companies and other warehouses quickly ran out of closed suction drains. The 

alternative that was adopted was based off the work of Zhi-Yong Sun et al on handmade syringe 

suction drain. (16) 

The material used for the handmade syringe suction was two syringes, one of 60 mls and a 

smaller one of 10 mls, as well as an infusion set or a small 10 French nasogastric tube. All the 

ends of the infusion set or nasogastric tube were then cut off leaving only the flexible tubing. 

Some pores were created in the flexible tubing to ease the collection of fluids. The syringe of 60 

mls was connected to the other end of the infusion set or the nasogastric tube and the negative 

pressure was created by pulling on the piston. As soon as the required negative pressure was 

reached, the piston of the 10 mls syringe was inserted to block the piston of the 60 mls syringe 

and secured with adhesive tape. On day 1, the syringe of 60 mls would be emptied and the 

negative pressure readjusted by the ward team.  

 

 

Figure 2. The syringe is connected to the tube and negative pressure is created. 
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Figure 3. The piston of the 10 mls syringe blocks the retraction of the piston of the 60 mls 

syringe 

 

Figure 4. The piston is secured with adhesive tape 

 

III.6.3. Postoperative management  

 

All the patients were followed in hospital for at least 48 hours. Any of the trained medical 

student would record the pain scores of each patient at 6 hours and at 24 hours after the surgery. 

The medical student would also record other variables such as: any pain while swallowing, 

breathing or speaking, the type of surgery, the size of the specimen, any swelling, dehiscence, 

fever and the amount of fluids being drained if a drain was present. All that data was collected 

using the questionnaire. 

The patients all received the same analgesia protocol that consisted of 5 mgs of Morphine 

subcutaneously combined with 1 g of Paracetamol intravenously during first 24 hours. After the 

first 24 hours, the patients were put on 500 mg Paracetamol tablets combined with 400 mg of 

Brufen tablets until the patient was discharged home. In case of spikes in pain the patient would 

receive a shot of Morphine 5 mgs subcutaneously stat.  
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III.7. Data collection and Analysis 

 

The data was collected through a structured questionnaire the Medical student on the surgical 

ward at 6 hours and 24 hours after the surgery for the pain. They would record all the other 

variables assessed on postoperative day 1, the day of discharge and on day 30 post surgery: 

• Postoperative pain; assessed with the NRS,  

• Haematoma and seroma formation,  

• Short term complications, namely:  

o dysphagia,  

o dysphonia, 

o dyspnea, 

o wound infection,  

o wound dehiscence  

• Types of surgery  

• Histopathology of the specimen 

• Requiring re-admission or unplanned re-operation 

On day 2 after the surgery, the Group A patients had their drain removed if it was draining less 

than 10 cc for 24 hours. On Day 2, both Group A and B would be discharged. The patients were 

called back or would come back to the outpatient clinic on day 30 post surgery.  

On Day 30 post surgery, another medical student would help the patient to fill in the final part of 

the questionnaire, in addition to the previous data they would also record the histopathology 

results. They would check if the patient had required more pain management and if the patient 

had to be re-hospitalized or re-operated as a direct consequence of the thyroid surgery.  
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III.7.1 Data analysis 

 

All the data was collected through structured questionnaire by trained medical students and 

Residents. The data was then entered into a Microsoft Excel datasheet. That data was then 

exported to STATA 13th edition for analysis with the help of a statistician.  

We analyzed both groups using student t-test and chi square test. All the continuous variables 

like age and NRS score were summarized as means (± standard deviation). All data for 

continuous variables that was normally distributed, we only used student t- test to assess any 

statistical significance. Chi square was used for all categorical variables whenever appropriate.  

 

III.8. Ethical considerations and dissemination 

 

The consents were obtained from the competent adult patient and assent for the debilitated 

incapacitated adult patient from the parent/ caretaker. Before conducting the study, all the 

required papers and approvals were obtained from IRB of UR and the Ethical Committees of 

CHUK and KRH. 

Depending on the status of the patient, the surgical team would decide to remove a patient from 

one group or the other. These patients’ data would have been collected and analyzed as intention-

to-treat cases. This was never the case and all the patients were randomized and kept in their 

groups.  All the patients had the right to withdraw from the study if he/she no longer wanted to 

be part of it without any consequences to their health.  

The patient’s information was kept confidentially in both centers by the Nurse Chief of the 

Theaters in both centers in sealed envelopes until the end of the data collection. The primary 

investigator then received the sealed envelopes and would proceed with the analysis, with the 

help of a statistician. 

The results are planned to be disseminated to CHUK, KRH, CMHS of the UR, RSS, Rwanda 

MoH, medical and scientific conferences and peer-reviewed journal publications. 
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III.9. Study limitations 

 

Among the most prominent limitations we encountered were the sample size and the logistical 

issues. The sample size being that small might not help to prove any significant relationship 

between pain scores and the use of drainage after any type of thyroidectomy. The solution for 

that issue would be to enroll more centers and make it a multi-center clinical trial to come up 

with more tangible answers. 

Concerning the logistical issues, they were mostly revolving around the Coronavirus Covid-19 

Pandemic that had landlocked the country. We had a shortage of supply of surgical drains and 

some patients who were recruited could not reach the hospitals conducting the study.  
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IV. PRESENTATION OF RESULTS 

 

43 participants were reviewed and screened for eligibility; of which two did not meet the 

inclusion criteria, five could not be reached and two refused to participate. 34 met all the criteria 

and were willing to participate in the study, they were then equally randomized to the two arms 

following the methodology set up by the investigating team and they were finally followed up as 

shown by the FLOWCHART.  

FLOWCHART 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screening of the patients in the OPD 

of CHUK and KRH 

(n = 43) 
- 1 for previous thyroid surgery 

- 1 requiring sternotomy 

(n = 2) 

Called to schedule surgery 

(n = 41) 
- 2 phone offline 

- 2 in lockdown 

- 1 abroad 

          (n = 5) 

Admitted for scheduled surgery 

(n = 36) 
- 2 refused to consent 

            (n = 2) 

Group A (drain) 

(n = 17) 

Group B (no drain) 

(n = 17) 

Follow up after 30 days 
- 33 OPD review 
- 1 re- operation 

(n = 34) 

Excluded 

Excluded 

Excluded 

Randomization 
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IV.1. Socio-demographics and clinical characteristics 

 

All of the participants were women. Among the screened patients, only one was male and he had 

refused to participate to the Research. Most of the patients were young and there was no 

difference in both arms. The mean age was 44 years (±12.37) and 41 years (±12.53) for the drain 

and no drain groups respectively. In Table 1, the significance of their province of origin (P=0.01) 

results from the fact that CHUK received mostly patients from Kigali and KRH received mostly 

patients from the Eastern Region due to the geographical locations of those institutions.  

Table 1. Socio-demographic characteristics of the participants 

Variable Category No Drain  Drain  P value 

Age (years) (Mean ± SD) 44 (±12.37) 41 (±12.53) 0.4962 Ŧ 

     

Occupation Farmer 14 9  

 Businesswoman 3 4  

 Housewife 0 4 0.073 ꭙ 

     

Marital Status Married 16 15  

 Single 1 2 0.545 ꭙ 

     

Province Kigali 4 4  

 North 6 2  

 East 3 11  
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 West 0 0 0.014 ꭙ 

ꭙ Chi-square test  Ŧ Student T-test    

 

There was no significant difference in terms of duration of disease before surgery; the mean was 

38 (±17.74) months and 27 (±20.15) months for the no drain and drain groups respectively. In 

both arms the thyroid gland size and weight did not differ much as shown in the Table 2. Most of 

the patients who received a drain had compression symptoms (P=0.010) before the surgery.  

Table 2. Clinical characteristics of the participants and histopathology results 

Variable Category No Drain  Drain  P value 

Duration of disease 

(Months) 

(Mean ± SD) 38 

(±17.74) 

27 (± 20.15) 0.2901 Ŧ 

     

Goiter size (cms) (Mean ± SD) 9.1 (± 

4.08) 

9 (± 2.62) 0.909 Ŧ 

     

Goiter weight (gms) (Mean ± SD) 49 (± 

41.18) 

67 (± 29.49) 0.4372 Ŧ 

     

Presence of 

Compression 

symptoms before  

Yes 8 15  

 No 9 2 0.010 ꭙ 
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Histopathology Multinodular 

goiter 

17 16  

 Thyroid cancer 0 1 0.310 ꭙ 

ꭙ Chi-square test  Ŧ Student T-test    

 

Only one patient was diagnosed with thyroid papillary cancer, she had undergone a hemi-

thyroidectomy. She was reviewed in outpatient department and scheduled for a central neck 

dissection. All the other participants had multinodular goiter. As evidenced in the Table 3, all the 

types of surgery were used in both arms indiscriminately. The only exception was that no one in 

the no-drain group had a hemi-thyroidectomy but this had no particular significance (P=0.483). 

Most of the patients underwent a total thyroidectomy and were put on levothyroxine as required 

then transferred for monthly hormonal workup in Internal Medecine Outpatient Department. 

Table 3. Comparison of types of Surgery for each arm 

Variable Category No Drain  Drain  P value 

Types of Surgery Total 

thyroidectomy 

9 6  

 Near Total 

Thyroidectomy 

3 2  

 Hemi-

thyroidectomy 

0 2  

 Lobectomy 2 4  

 Subtotal 

thyroidectomy 

3 3 0.483 ꭙ 

ꭙ Chi-square test  Ŧ Student T-test    
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Figure 5. Comparison of Types of Surgery for each arm (Drain vs without Drain) 

 

IV.2. Postoperative outcomes and pain levels  

 

All the participants were discharged on the second day of surgery. The participants in the drain 

arm had their drain removed after verification that it was draining less than 10 cc during the last 

24 hours. Most of the patients had no complications: there was no wound dehiscence in both 

groups, only one wound infection and 5 cases of hematoma/seroma evaluated by Ultrasound but 

not needing surgical intervention as they were small. The wound infection case was in the no-

drain group, as seen in Table 4. She was re-hospitalized 5 days after previous surgery for surgical 

site infection. She had Diabetes Mellitus that was not previously known. She was re-operated 

and put on insulinotherapy and large spectrum of antibiotics for 1 week before discharge.  

Total
Thyroidectomy

Near Total
Thyroidectomy

Hemi-
Thyroidectomy

Lobectomy
Subtotal

Thyroidectomy

Drain 6 2 2 4 3

Without Drain 9 3 0 2 3

6

2 2

4

3

9

3

0

2

3

0

1

2

3

4

5

6

7

8

9

10
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Most of the participants in the drain group had dysphagia during the first 6 hours (P=0.03) 

compared to the no-drain group as observed in the Chart 2. The same was noted for dysphonia in 

the drain group. However, we noted a trend of dyspnea in the participants of the no-drain group 

(P=0.07) but without statistical significance. Those signs would decrease after 24 hours in both 

groups. As shown in the Table 4, there was no significant swelling in both groups (P=0.628). For 

those who had a noticeable swelling, the size averaged 4.3 (±1.15) cm and 5 cm in the no-drain 

and drain groups, respectively. 

Table 4. Postoperative outcomes, complications and follow up 

Variable Category No 

Drain  

Drain P value 

Wound dehiscence Yes 0 0  

 No 17 17  

     

Wound infection  Yes 1 0  

 No 16 17 0.310 ꭙ 

     

Pain level at 6 hours post 

operation 

(Mean ± SD) 6 (±1.39) 5 (±2.02) 0.285 Ŧ 

     

Pain level at 24 hours post 

operation 

(Mean ± SD) 4 (± 

1.67) 

3 (± 1.8) 0.111 Ŧ 
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Pain level at 30 days post 

operation 

(Mean ± SD) 1 (± 

1.19) 

1 (±0.85) 0.8702 Ŧ 

     

Dysphagia at 6 hours 

postop 

Yes 8 14  

 No 9 3 0.03 ꭙ 

     

Dyspnea at 6 hours postop Yes 17 14  

 No 0 3 0.07 ꭙ 

     

Dysphonia at 6 hours 

postop 

Yes 11 14  

 No 6 3 0.244 ꭙ 

     

Presence of Swelling 

suggesting 

hematoma/Seroma  

Yes 3 2  

 No 14 15 0.628 ꭙ 

     

Swelling size (cms) (Mean ± SD) 4.3 (± 

1.15) 

5  0.495 Ŧ 
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II.4. Surgical drainage 

 

Given the history of thyroid surgery and its fatal complications it quickly became common 

understanding that after any thyroid surgery, the remaining dead space should always be 

obliterated and any blood collections should be drained.10 The drainage could sometimes help 

doctors to recognize life threatening signs earlier. According to some authors among the benefits 

of drainage would be to be able to detect any early bleeding, promote wound healing and 

decrease any postoperative seroma or hematoma formation.  

 

Tang et al showed that the passive drainage may actually increase the accumulation of fluid 

thusly delaying the granulation of skin flaps and impeding with the wound healing.11 Other 

authors’ results when comparing the two types of drainage showed lower risks of wound 

infection in the closed suction drainage group. Therefore, due to its above qualities compared to 

the natural drainage, the suction drainage is currently the standard if a Surgeon decides to use 

drainage after any thyroid surgeries.12 

 

Closed suction drains are used in many types of surgeries ranging from Orthopedic to Plastic 

Surgery. The most popular are the redon drain or Jackson Pratt drains due to their versatility and 

relatively low cost. Different devices for surgical drainage have been tried in low and middle 

income countries from India to Africa. In early 2000’s, Atoyebi et al started using infusion bottle 

as suction drainage and S. Fyneface-Ogan et al set up a pilot study on such device by using urine 

bag as drainage (13,14). Syringes based suction devices used for surgical drainage have been 

described by many authors and are recognized as safe devices in the literature. The differences 

only being on the construction of such devices while keeping the same principles: low cost, 

easily reproducible in low setting, user friendly, reliable negative pressure and being able to 

quantify the amount of fluids drained (15, 16, 17). 

 

II.5. Pain assessment 

 

Pain stays the main complaint of patients undergoing thyroid surgery, thus pain evaluation is 

paramount in the follow up of patients. The pain will affect their comfort and usually have a 
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negative impact on their willingness to feed or even ambulate. The meaning and expression of 

pain could be influenced by one’s culture and some authors have studied the influence of 

traditions and customs on pain. (18,19)  

Multiple assessment instruments are available to properly chart and report the patient’s pain 

levels. With the NRS, patients are asked to circle a number between 0 and 10, that correlates 

with their current pain.20 Zero equals to “no pain” whereas the upper limit equals to “the worst 

pain possible”. The feasibility of its use and good compliance have been readily proven.21 

Another advantage is that due to its ease of use, the NRS can be used verbally and therefore can 

be used over telephone interviews.22 

 

Figure 1. 0 to 10 Numeric Rating Scale of pain used during the trial 

 

II.6. To drain or not to drain: the current debate 

 

As thyroid surgery techniques started to get more refined the complications started decreasing, 

but when they happened they were usually life threatening. Most of all is the dreaded bleeding 

that results in the compression of the trachea and ultimately to a quick and fatal asphyxia of the 

patient in postoperative settings. Most surgeons would use drainage after thyroid operations. It 

was thought that, if a drain were used, it would evacuate any fluid, decreasing the complications 

and would result in more comfort for the patient. 

 

In 1988, Wilhborg and his team proceeded to set up one of the first clinical trials to test the 

benefit of drainage after thyroid surgery. It was comparing the rate of complications between 
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patients being drained and patients who were not drained after any thyroid surgery. They found 

that drainage after any uncomplicated thyroid surgery does not decrease the rate of complications 

related to postoperative bleeding. They also hypothesized that drainage might actually increase 

discharge from their results. However, they concluded by recognizing that with extensive 

dissection or coagulopathies drainage might be of value.1 

 

Routine or prophylactic drainage after thyroid surgery is still currently being applied. Most of the 

clinical trials did not show statistical difference in terms of benefits for the patients who received 

a drain and those who did not, thus making the case for the use of drain. Sanabria et al meta-

analysis demonstrated no advantage in terms of preventing fluid collection by the use of negative 

pressure drains underneath the skin flaps after an uneventful thyroid surgery. Another 

remarkable fact is that most trials avoided cases with “big” goiters or certain surgeries deemed 

too extensive.23 

 

In African countries, most of the patients usually consult late. They usually have compression 

symptoms or have disfiguring goiters. In Kenya, Muthaa T et al were able to associate higher 

postoperative pain and longer hospital stay with the use of drain after any thyroid surgery.24 In 

our settings, thyroid surgery is performed by general surgeons and Ear, nose and Throat (ENT) 

surgeons mostly. It is still common practice and around 80% of the cases will end up with a drain 

except for few cases such as lobectomies. 

 

 

 

 

 

 

 

 

 

  



 

~ 13 ~ 

 

III. METHODOLOGY 

 

III. 1. Study design:  

 

It was structured into a prospective randomized clinical trial. We enrolled all the patients who 

were admitted and scheduled to undergo any type of thyroidectomy. They were randomized into 

two groups: the first group would receive a type of drainage whereas the second group would not 

receive any type of drainage after the surgery.  

 

III.2. Settings and Period 

 

The study took place in the general surgical wards and theatres of CHUK and KRH from January 

2020 to June 2020.  

CHUK is a tertiary hospital located in Kigali, the capital city of Rwanda and it has 519 beds. It 

covers 53% of the referred cases from Referral, Provincial and District Hospitals. KRH, is now a 

Referral Hospital for the whole of Eastern Province. It serves a population of about 347,365 

people and situated in Ngoma district. It has 372 beds and a bed occupation rate of 70-80%.  

Both Hospitals have strong and well established teams of General Surgery and ENT Surgery.  

 

III.3. Participants 

 

Inclusion criteria:  

• Patients older than 18 years scheduled for total thyroidectomy, subtotal thyroidectomy, 

near total thyroidectomy and lobectomy at CHUK and KRH from January 2020 to June 

2020.  
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Exclusion criteria: 

• Patient undergoing neck dissection 

• Patients who have underwent radiotherapy  

• Patients who will require a sternotomy 

• Patients who had a previous thyroid surgery 

 

III.4. Sample size:  

 

The sample size was calculated after considering the means of NRS pain scores in most of the 

studies done in Africa or similar settings to ours. (24, 26) We hypothesized that the means of pain 

scores in the drained versus none drained were respectively 5 and 3. Therefore, after calculation 

based on that hypothesis with a standard deviation of 2, a α of 0.05 and a power of 80%, the 

result was a minimum of 17 patients in each arm of the study, hence a total of 34 patients to be 

enrolled in the study. 

 

III.5. Study Procedures 

 

III.5.1. Patient Enrollment  

 

The surgical team and the patients could not be truly blinded given the nature of the drains, we 

opted for a structured Allocation concealment. It was an open prospective Randomized 

controlled trial in which only the Principal Investigator was blinded.  

The patients were recruited from the outpatient departments of CHUK and KRH after review by 

a surgeon. The patients usually would undergo the routine basic laboratory exams: Thyroid 

hormonal profile, Ultrasound of the neck and optionally FNA when available. Only patients with 

their full contacts were reached out.  
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All the patients that were screened and deemed eligible were then contacted to schedule their 

upcoming surgeries. The patients who answered were then admitted in the hospital and on the 

day of Surgery they would sign an informed consent. The patients would only be allocated to an 

arm when the Surgeon was getting ready to close the skin by using the Microsoft Excel random 

generator of groups.  

 

III.6. Randomization and Allocation concealment 

 

Patients were randomly assigned to the two arms. The first group, Group A, received a closed 

suction drain in situ that was removed on the day 2 post-surgery. The second group, Group B 

were operated but did not receive any kind of drainage. The patients were only enrolled on the 

day of their surgery by a medical student. The medical student would then fill in the first part of 

the questionnaire consisting of the socio-demographics and the history of the symptoms of the 

patient. 

The randomization was done using a Microsoft Excel random number generator formula 

worksheet. The worksheet would generate a new random group every time it was opened. The 

random group assigned to the patient being operated would be given by the circulating nurse or 

another medical student. This whole process was done only when the Surgeon was getting ready 

to close the skin and no one from the operating team was allowed to access the software.  

 

III.6.1. Surgical Procedure 

 

All the surgical procedures were done by an expert general surgeon, ENT surgeon or a Senior 

Surgical Resident under supervision. The patients underwent different types of thyroid surgery 

but they all followed the same principles at both centers.  
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A curvilinear incision (Kocher’s incision) was made in the skin two-three cm above 

the sternal notch between the medial borders of the sternocleidomastoid muscles. The width of 

the incision was extended accordingly depending on the size of the thyroid mass. 

The subcutaneous fat and platysma were then dissected. The sub-platysmal dissection was made 

above the incision up to the level of the thyroid cartilage above, and the sternal notch below, 

while remaining superficial to the anterior jugular veins. Thus, raising the two platysmal flaps 

that would be maintained open by suturing.  

The fascia of the strap muscles is dissected along the midline and the muscles retracted laterally. 

This was usually done bluntly unless the tumor was too big, in which case the muscles were 

dissected but would be sutured upon closing the wound. All those steps were done with 

electrocautery for hemostasis. 

The thyroid gland was then rotated medially to properly identify one of the most important 

vascular structure: the middle thyroid vein which was ligated with Vicryl 3-0 or 2-0. The surgeon 

would start by the most affected side. The second important structure to be identified was the 

recurrent laryngeal nerve located between the common carotid artery laterally, the oesophagus 

medially, and the inferior thyroid artery superiorly while trying to avoid injuring it.  

The upper pole would then be exposed properly and The superior vessels ligated with transfixing 

sutures. In case of large goiters with prominent superior poles it would require more than one 

transection step. The lobe could then be dissected properly while maintaining hemostasis by 

suturing with Vicryl 3-0 or 2-0.  

Depending on the type of surgery, the isthmus would also be divided and the surgeon would 

proceed with the same steps as mentioned above on the contralateral side. The Thyroid gland 

would then be sent for Histopathology.  

 

Before closing the hemostasis would then be verified. In order to rule out any tracheal injury, the 

surgeon would fill the cavity with about 10cc of Normal Saline and request the Anesthesia team 

to do a Valsalva maneuver. The medical student or circulating nurse in charge of the 

randomization would let the surgeon know if a drain should be placed or not.  
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The strap muscles would then be sutured in continuous style with a 2-0 absorbable Vicryl and the 

platysmal flaps in interrupted sutures with a 3-0 Vicryl. The skin was closed by subcuticular 

suture using 4-0 or 5-0 absorbable Monocryl. If there was a drain it would be secured to the skin 

with Nylon 3-0. The patient would then be dressed.  

 

III.6.2. Surgical Drains 

 

For our study, only closed suction drains were used during the surgery. The drains were of the 

type of “Redon” drain of size 10 French. However, due to the Covid-19 pandemic the 

pharmaceutical companies and other warehouses quickly ran out of closed suction drains. The 

alternative that was adopted was based off the work of Zhi-Yong Sun et al on handmade syringe 

suction drain. (16) 

The material used for the handmade syringe suction was two syringes, one of 60 mls and a 

smaller one of 10 mls, as well as an infusion set or a small 10 French nasogastric tube. All the 

ends of the infusion set or nasogastric tube were then cut off leaving only the flexible tubing. 

Some pores were created in the flexible tubing to ease the collection of fluids. The syringe of 60 

mls was connected to the other end of the infusion set or the nasogastric tube and the negative 

pressure was created by pulling on the piston. As soon as the required negative pressure was 

reached, the piston of the 10 mls syringe was inserted to block the piston of the 60 mls syringe 

and secured with adhesive tape. On day 1, the syringe of 60 mls would be emptied and the 

negative pressure readjusted by the ward team.  

 

 

Figure 2. The syringe is connected to the tube and negative pressure is created. 
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Figure 3. The piston of the 10 mls syringe blocks the retraction of the piston of the 60 mls 

syringe 

 

Figure 4. The piston is secured with adhesive tape 

 

III.6.3. Postoperative management  

 

All the patients were followed in hospital for at least 48 hours. Any of the trained medical 

student would record the pain scores of each patient at 6 hours and at 24 hours after the surgery. 

The medical student would also record other variables such as: any pain while swallowing, 

breathing or speaking, the type of surgery, the size of the specimen, any swelling, dehiscence, 

fever and the amount of fluids being drained if a drain was present. All that data was collected 

using the questionnaire. 

The patients all received the same analgesia protocol that consisted of 5 mgs of Morphine 

subcutaneously combined with 1 g of Paracetamol intravenously during first 24 hours. After the 

first 24 hours, the patients were put on 500 mg Paracetamol tablets combined with 400 mg of 

Brufen tablets until the patient was discharged home. In case of spikes in pain the patient would 

receive a shot of Morphine 5 mgs subcutaneously stat.  
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III.7. Data collection and Analysis 

 

The data was collected through a structured questionnaire the Medical student on the surgical 

ward at 6 hours and 24 hours after the surgery for the pain. They would record all the other 

variables assessed on postoperative day 1, the day of discharge and on day 30 post surgery: 

• Postoperative pain; assessed with the NRS,  

• Haematoma and seroma formation,  

• Short term complications, namely:  

o dysphagia,  

o dysphonia, 

o dyspnea, 

o wound infection,  

o wound dehiscence  

• Types of surgery  

• Histopathology of the specimen 

• Requiring re-admission or unplanned re-operation 

On day 2 after the surgery, the Group A patients had their drain removed if it was draining less 

than 10 cc for 24 hours. On Day 2, both Group A and B would be discharged. The patients were 

called back or would come back to the outpatient clinic on day 30 post surgery.  

On Day 30 post surgery, another medical student would help the patient to fill in the final part of 

the questionnaire, in addition to the previous data they would also record the histopathology 

results. They would check if the patient had required more pain management and if the patient 

had to be re-hospitalized or re-operated as a direct consequence of the thyroid surgery.  
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III.7.1 Data analysis 

 

All the data was collected through structured questionnaire by trained medical students and 

Residents. The data was then entered into a Microsoft Excel datasheet. That data was then 

exported to STATA 13th edition for analysis with the help of a statistician.  

We analyzed both groups using student t-test and chi square test. All the continuous variables 

like age and NRS score were summarized as means (± standard deviation). All data for 

continuous variables that was normally distributed, we only used student t- test to assess any 

statistical significance. Chi square was used for all categorical variables whenever appropriate.  

 

III.8. Ethical considerations and dissemination 

 

The consents were obtained from the competent adult patient and assent for the debilitated 

incapacitated adult patient from the parent/ caretaker. Before conducting the study, all the 

required papers and approvals were obtained from IRB of UR and the Ethical Committees of 

CHUK and KRH. 

Depending on the status of the patient, the surgical team would decide to remove a patient from 

one group or the other. These patients’ data would have been collected and analyzed as intention-

to-treat cases. This was never the case and all the patients were randomized and kept in their 

groups.  All the patients had the right to withdraw from the study if he/she no longer wanted to 

be part of it without any consequences to their health.  

The patient’s information was kept confidentially in both centers by the Nurse Chief of the 

Theaters in both centers in sealed envelopes until the end of the data collection. The primary 

investigator then received the sealed envelopes and would proceed with the analysis, with the 

help of a statistician. 

The results are planned to be disseminated to CHUK, KRH, CMHS of the UR, RSS, Rwanda 

MoH, medical and scientific conferences and peer-reviewed journal publications. 
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III.9. Study limitations 

 

Among the most prominent limitations we encountered were the sample size and the logistical 

issues. The sample size being that small might not help to prove any significant relationship 

between pain scores and the use of drainage after any type of thyroidectomy. The solution for 

that issue would be to enroll more centers and make it a multi-center clinical trial to come up 

with more tangible answers. 

Concerning the logistical issues, they were mostly revolving around the Coronavirus Covid-19 

Pandemic that had landlocked the country. We had a shortage of supply of surgical drains and 

some patients who were recruited could not reach the hospitals conducting the study.  
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IV. PRESENTATION OF RESULTS 

 

43 participants were reviewed and screened for eligibility; of which two did not meet the 

inclusion criteria, five could not be reached and two refused to participate. 34 met all the criteria 

and were willing to participate in the study, they were then equally randomized to the two arms 

following the methodology set up by the investigating team and they were finally followed up as 

shown by the FLOWCHART.  

FLOWCHART 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screening of the patients in the OPD 

of CHUK and KRH 

(n = 43) 
- 1 for previous thyroid surgery 

- 1 requiring sternotomy 

(n = 2) 

Called to schedule surgery 

(n = 41) 
- 2 phone offline 

- 2 in lockdown 

- 1 abroad 

          (n = 5) 

Admitted for scheduled surgery 

(n = 36) 
- 2 refused to consent 

            (n = 2) 

Group A (drain) 

(n = 17) 

Group B (no drain) 

(n = 17) 

Follow up after 30 days 
- 33 OPD review 
- 1 re- operation 

(n = 34) 

Excluded 

Excluded 

Excluded 

Randomization 
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IV.1. Socio-demographics and clinical characteristics 

 

All of the participants were women. Among the screened patients, only one was male and he had 

refused to participate to the Research. Most of the patients were young and there was no 

difference in both arms. The mean age was 44 years (±12.37) and 41 years (±12.53) for the drain 

and no drain groups respectively. In Table 1, the significance of their province of origin (P=0.01) 

results from the fact that CHUK received mostly patients from Kigali and KRH received mostly 

patients from the Eastern Region due to the geographical locations of those institutions.  

Table 1. Socio-demographic characteristics of the participants 

Variable Category No Drain  Drain  P value 

Age (years) (Mean ± SD) 44 (±12.37) 41 (±12.53) 0.4962 Ŧ 

     

Occupation Farmer 14 9  

 Businesswoman 3 4  

 Housewife 0 4 0.073 ꭙ 

     

Marital Status Married 16 15  

 Single 1 2 0.545 ꭙ 

     

Province Kigali 4 4  

 North 6 2  

 East 3 11  
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 West 0 0 0.014 ꭙ 

ꭙ Chi-square test  Ŧ Student T-test    

 

There was no significant difference in terms of duration of disease before surgery; the mean was 

38 (±17.74) months and 27 (±20.15) months for the no drain and drain groups respectively. In 

both arms the thyroid gland size and weight did not differ much as shown in the Table 2. Most of 

the patients who received a drain had compression symptoms (P=0.010) before the surgery.  

Table 2. Clinical characteristics of the participants and histopathology results 

Variable Category No Drain  Drain  P value 

Duration of disease 

(Months) 

(Mean ± SD) 38 

(±17.74) 

27 (± 20.15) 0.2901 Ŧ 

     

Goiter size (cms) (Mean ± SD) 9.1 (± 

4.08) 

9 (± 2.62) 0.909 Ŧ 

     

Goiter weight (gms) (Mean ± SD) 49 (± 

41.18) 

67 (± 29.49) 0.4372 Ŧ 

     

Presence of 

Compression 

symptoms before  

Yes 8 15  

 No 9 2 0.010 ꭙ 
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Histopathology Multinodular 

goiter 

17 16  

 Thyroid cancer 0 1 0.310 ꭙ 

ꭙ Chi-square test  Ŧ Student T-test    

 

Only one patient was diagnosed with thyroid papillary cancer, she had undergone a hemi-

thyroidectomy. She was reviewed in outpatient department and scheduled for a central neck 

dissection. All the other participants had multinodular goiter. As evidenced in the Table 3, all the 

types of surgery were used in both arms indiscriminately. The only exception was that no one in 

the no-drain group had a hemi-thyroidectomy but this had no particular significance (P=0.483). 

Most of the patients underwent a total thyroidectomy and were put on levothyroxine as required 

then transferred for monthly hormonal workup in Internal Medecine Outpatient Department. 

Table 3. Comparison of types of Surgery for each arm 

Variable Category No Drain  Drain  P value 

Types of Surgery Total 

thyroidectomy 

9 6  

 Near Total 

Thyroidectomy 

3 2  

 Hemi-

thyroidectomy 

0 2  

 Lobectomy 2 4  

 Subtotal 

thyroidectomy 

3 3 0.483 ꭙ 

ꭙ Chi-square test  Ŧ Student T-test    
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Figure 5. Comparison of Types of Surgery for each arm (Drain vs without Drain) 

 

IV.2. Postoperative outcomes and pain levels  

 

All the participants were discharged on the second day of surgery. The participants in the drain 

arm had their drain removed after verification that it was draining less than 10 cc during the last 

24 hours. Most of the patients had no complications: there was no wound dehiscence in both 

groups, only one wound infection and 5 cases of hematoma/seroma evaluated by Ultrasound but 

not needing surgical intervention as they were small. The wound infection case was in the no-

drain group, as seen in Table 4. She was re-hospitalized 5 days after previous surgery for surgical 

site infection. She had Diabetes Mellitus that was not previously known. She was re-operated 

and put on insulinotherapy and large spectrum of antibiotics for 1 week before discharge.  

Total
Thyroidectomy

Near Total
Thyroidectomy

Hemi-
Thyroidectomy

Lobectomy
Subtotal

Thyroidectomy

Drain 6 2 2 4 3

Without Drain 9 3 0 2 3

6

2 2

4

3

9

3

0

2

3

0

1

2

3

4

5

6

7

8

9

10
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Most of the participants in the drain group had dysphagia during the first 6 hours (P=0.03) 

compared to the no-drain group as observed in the Chart 2. The same was noted for dysphonia in 

the drain group. However, we noted a trend of dyspnea in the participants of the no-drain group 

(P=0.07) but without statistical significance. Those signs would decrease after 24 hours in both 

groups. As shown in the Table 4, there was no significant swelling in both groups (P=0.628). For 

those who had a noticeable swelling, the size averaged 4.3 (±1.15) cm and 5 cm in the no-drain 

and drain groups, respectively. 

Table 4. Postoperative outcomes, complications and follow up 

Variable Category No 

Drain  

Drain P value 

Wound dehiscence Yes 0 0  

 No 17 17  

     

Wound infection  Yes 1 0  

 No 16 17 0.310 ꭙ 

     

Pain level at 6 hours post 

operation 

(Mean ± SD) 6 (±1.39) 5 (±2.02) 0.285 Ŧ 

     

Pain level at 24 hours post 

operation 

(Mean ± SD) 4 (± 

1.67) 

3 (± 1.8) 0.111 Ŧ 
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Pain level at 30 days post 

operation 

(Mean ± SD) 1 (± 

1.19) 

1 (±0.85) 0.8702 Ŧ 

     

Dysphagia at 6 hours 

postop 

Yes 8 14  

 No 9 3 0.03 ꭙ 

     

Dyspnea at 6 hours postop Yes 17 14  

 No 0 3 0.07 ꭙ 

     

Dysphonia at 6 hours 

postop 

Yes 11 14  

 No 6 3 0.244 ꭙ 

     

Presence of Swelling 

suggesting 

hematoma/Seroma  

Yes 3 2  

 No 14 15 0.628 ꭙ 

     

Swelling size (cms) (Mean ± SD) 4.3 (± 

1.15) 

5  0.495 Ŧ 
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Additional Pain killers 

after discharge 

Yes 8 9  

 No 9 8 0.732 ꭙ 

ꭙ Chi-square test Ŧ Student T-test    

 

 

Figure 6. Comparison of 6 hours’ postoperative outcomes (Drain vs without Drain) 

 

Table 4 and Chart 3 evidenced that there was no statistically difference in terms of pain level 

scores from 6 hours after the surgery to the thirtieth day on follow up. We noted that the 

0 2 4 6 8 10 12 14 16 18

Dysphagia

Dyspnea

Dysphonia

Dysphagia Dyspnea Dysphonia

Without Drain 8 17 11

Drain 14 14 14
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participants in the no-drain group had slightly more pain than the drain group ones as there was a 

difference of one-point score between the two groups. Some of the participants required 

additional pain medication after their discharge (P=0.732) but those medications were usually 

Brufen and Paracetamol only, they never required re-hospitalization for the pain or more potent 

medications like opioids.  

 

 

Figure 7. Postoperative pain scores levels over time 
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V. DISCUSSION 

 

Surgical drains have been time and again recommended in most surgical procedures involving a 

potential dead space after that surgery. Their usage after any type of thyroidectomy has yet to be 

backed by evidence that recommends it or show its benefits (1, 2). The usefulness of surgical 

drains after any type of thyroidectomy is still an ongoing debate in the surgical community.  

Surgical drainage has been used with the intention of preventing wound hematomas and 

potentially decreasing the infection rate and helping the wound healing. It was also used to 

monitor a potential bleeding that could lead to fatal asphyxia. (26) Nowadays, the postoperative 

complications have become very rare due to meticulous dissection technique associated with 

hemostasis. 

 

Our study sought to evaluate the usage of surgical drain in our settings, where the disease burden 

and expertise are different than in western countries centers. The results of our clinical trial are 

comparable to those treating the subject notably in Kenya or in Uganda. (24, 26) 

As in most of the studies, the participants in our study were predominantly females and of 

middle age. The mean age was 44 years (±12.37) and 41 years (±12.53) for the drain and no 

drain groups respectively. There was no significant difference between the two groups in terms 

of socio-demographic characteristics.  Most were farmers or businesswomen and all had a 

medical insurance.  

The duration of disease before surgery was not statistically relevant with a mean average that 

was 38 (±17.74) months and 27 (±20.15) months for the no drain and drain groups respectively. 

However, it was shown that most of the patients who were randomized in the drain group had 

compression symptoms (P=0.010) before the surgery. In concordance with other authors, the 

majority of the patients had multinodular or nodular goiter. (1,5, 24, 26) Only one patient was 

diagnosed with thyroid papillary cancer and underwent a re-operation 63 days after her prior 

surgery.  

Concerning hematoma or seroma formation, our findings are consistent with those of Kalemera 

Ssenyondo E et al. They showed that the rate of haematoma and seroma formation was the same 
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in the drain and the no-drain group. (26) There was no significant swelling in both groups 

(P=0.628) suggesting that the drains did not infer more benefit in terms of draining potential 

hematomas. One patient in the no drain group developed wound infection on day 5 

postoperatively but this was not statistically significant (P=0.310) and we suspect it was due to 

her newly diagnosed Diabetes Mellitus. There was no case that developed any signs of wound 

dehiscence in both groups. All the other patients were discharged without any complications and 

never develop any signs of wound infection, hematoma or dehiscence.  

Our study showed no real relationship between postoperative pain and drain usage. There was no 

statistical difference in terms of pain level scores from 6 hours after the surgery to the thirtieth 

day on follow up. The mean average pain score level out of 10 after 6 hours was 5 (±2.02) in the 

drain group and 6 (±1.39) in the no-drain group. The mean average pain score level out of 10 

after 24 hours was 3 (± 1.8) in the drain group and 4 (± 1.67) in the no drain group.  

Most of the patients in the drain group had dysphagia (P=0.03) as well as a tendency to develop 

dysphonia within the first six hours postoperatively. The patients in the no drain group showed a 

trend to have more dyspnea than their counterparts in the drain group, however it was not 

statistically significant (P=0.07) and those signs and symptoms would disappear within 24 hours. 
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VI. CONCLUSION AND RECOMMENDATIONS 

 

Our study was not able to establish a clear relationship between the drainage of the thyroid bed 

after any type of thyroid surgery and postoperative pain. Perhaps, this was due to the small 

sample size. However, we were able to show some significant trends that could be better 

evidenced through bigger randomized controlled trials: patients with drain were more subject to 

dysphagia and dysphonia than patients without drain.  There was no evidence of seroma or 

hematoma formation in any of the groups regardless of the surgery undergone, suggesting that 

prophylactic drainage for the purpose of avoiding hematoma or seroma has no sound facts.  

From the results of our study, the prophylactic drainage of the thyroid bed after thyroid surgery 

showed no benefits over the avoidance of its usage and there is evidence of discomfort among 

patients with a drain. However, due to the inherent limitations of our study, we were not able to 

prove with clear evidence, any link between higher postoperative pain scores and the 

prophylactic usage of drain after thyroid surgery. Therefore, we recommend bigger and multi-

center clinical trials to truly evaluate the impact of the usage of drainage on postoperative pain 

and other complications after thyroid surgery.  
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VIII. APPENDIX 1 : QUESTIONNAIRE 

 

QUESTIONNAIRE  

ID :  

Hospital Facility : 

Demographics and Socio-economical background 

Sex: F        M  

Age:   

Province:   

Work:   

Education level: Primary  Secondary Tertiary/VTC 

Medical Insurance: Yes   /   No Which one: 

Marital status: Single Married Widowed 

History of Presenting Complaint 

1. Do you have compression 

symptoms? 

Yes   /   No  

2. If Yes, which ones: Difficulty 

breathing? 

Difficulty 

swallowing? 

Difficulty 

speaking? 

Others: 

3. How long have you had neck 

mass? 

  



 

~ 40 ~ 

 

4. Have you had a biopsy taken? Yes   /   No  

5. What was the diagnosis of the 

biopsy? 

  

 

Day 0 Post Surgery 

6. Which surgery was performed?   

7. Was a drain placed? Yes                              No  

8. Tumor size (cms) …………cms  

9. Tumor weight (gms) ………….gms   

10. Surgeons experience Consultant Senior Resident 

11. Are you able to swallow 

properly?  

Yes   /   No  

12. Are you able to speak properly? Yes   /   No  

13. Are you able to breathe 

properly? 

Yes   /   No  

14. How much pain do you have?   
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15. Have you noticed any 

bleeding/discharge?  

Yes   /   No  

16. Have you noticed any new 

swelling?  

Yes   /   No  

17. What is the swelling size?  ……….. cm  

18. Is the drain still draining? (If patient 

has a drain) 

Yes   /   No  

19. What is the amount in the bag: ……….. mls  

20. Any fevers recorded: ……….. °C  

21. Is there any wound dehiscence? Yes   /   No  

 

Day 1 Post Surgery 

22. Are you able to swallow properly?  Yes   /   No  

23. Are you able to speak properly? Yes   /   No  

24. Are you able to breathe properly? Yes   /   No  

25. How much pain do you have?   
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26. Have you noticed any bleeding/discharge?  Yes   /   No  

27. Have you noticed any new swelling?  Yes   /   No  

28. What is the swelling size?  ……….. cm  

29. Is the drain still draining? (If patient has a 

drain) 

Yes   /   No  

30. What is the amount in the bag: ……….. mls  

31. Any fevers recorded: ……….. °C  

32. Is there any wound dehiscence? Yes   /   No  

 

Day 30 Post Surgery 

33. Are you able to swallow properly?  Yes   /   No  

34. Are you able to speak properly? Yes   /   No  

35. Are you able to breathe properly? Yes   /   No  

36. How much pain do you have?   
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37. Have you noticed any bleeding/discharge?  Yes   /   No  

38. Have you noticed any new swelling?  Yes   /   No  

39. Did you have any fevers? Yes   /   No  

40. Is there any wound dehiscence? Yes   /   No  

41. Have you been hospitalized in a health facility in 

relation to your surgery? 

Yes   /   No  

42. What were the reasons for your re hospitalization?   

43. Did you ever require more pain killers? If yes 

please state which ones 

  

44. Histopathology results (checkin Laboratory)   
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IX. APPENDIX 2: CONSENT FORM 

 

 

ICYEMEZO CY’UBURENGANZIRA BWO KWINJIRA MU BUSHAKASHATSI (hejuru y’imyaka 18)  

 

UMUTWE W’IBYIGWA: “Inkurikizi zo gukoresha Agapira cyangwa kutagakoresha nyuma yo kubagwa 

Umwingo mu Bantu bakuru mu Bitaro bya CHUK no ku Bitaro Bikuru bya Kibungo” 

 

Umushakashatsi: Dr GASAKURE Miguel  

 

Soma neza mbere yo kwemeza niba ujya mu bushakashatsi: 

Icyo ubushakashatsi bugamije: kureba niba ubabare n’izindi nkurikizi zo gukoresha agapira nyuma yo 

kubagwa umwingo zitandukanye n’igihe agapira kadakoreshejwe kuri CHUK no ku bitaro bya Kibungo. 

 

Ubushakashatsi buzakorwa gute: Abarwayi bazabagwa muri ubwo bushakashatsi ntibazamenya niba hagiye 

gukoreshwa agapira cyangwa kadakoreshwa. Bizajya bimenyekana muganga agiye kurangiza kubabaga 

hakoreshejwe mudasobwa izemeza niba agapira kakoreshwa cyangwa ntigakoreshwe. Muganga akazajya 

abikora mu buryo butazangiza amagara yanyu 

 

Icyo usabwa mu bushakashatsi: muzabazwa ibijyanye n’imyirondoro yanyu, n’ibindi bibazo byerekeye uko 

mwabazwe, n’uko mumerewe nyuma yo kubagwa.  

 

Igihe musabwa: Mugiye kubagwa niho muzinjira mu bushakashatsi. Noneho, nyuma yo kubagwa tuzababaza 

ku munsi wa 0 no ku munsi uwa mbere, mukiri mu bitaro. Ku munsi wa 30 nyuma yo kubagwa, muzagaruka 

mu isuzumiro cyangwa muhamagarwe kugira ngo musubize ibindi bibazo.  
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Inyungu: Ubu bushakashatsi buzagaragaza niba koko agapira gakoreshwa nyuma yo kubagwa umwingo 

gashobora gutera inkurikizi zabangamira umurwayi nko: kubabara cyane, kuvirirana, kwandura, gufunguka 

kw’igisebe no gutinda mu bitaro. 

 

Kugirirwa ibanga: amakuru yose muzaduha azafatwa mu ibanga. Muzahabwa umubare w’ibanga kandi 

impapuro zihuza amazina n’uwo mubare zizashirwa muri envelopes zifunze noneho zizabikwa mu kabati 

gafungwa, kakazabikwa n’ukuriye abaforomo aho muzabagirwa. Nyuma ubushakashatsi burangiye izo 

mpapuro zizatwikwa. Nta hantu na hamwe hazagaragara amazina yanyu cyangwa ngo umuntu abashe 

kubamenya asomye ibisubizo by’ubwo bushakashatsi. 

 

Uburenganzira bwo kuva mu bushakashatsi: mwemerewe kuva mu bushakashatsi igihe icyo ari cyo cyose 

mwabyifuza, nta zindi nkurikizi cg ingaruka mu mivurire yanyu.  

 

Mukeneye ibindi bisobanuro birambuye, mwabaza: 

GASAKURE Miguel 

Kaminuza y’u Rwanda,  

Telefone: +250786170350  

E-mail: gasakure.as.miguel@gmail.com 

 

Mu gihe uburenganzira bwanyu butakubahirizwa cyangwa mubangamiwe ukundi, mwabaza: 

 

Professor Kato J. Njunwa, Chairperson,  

mailto:gasakure.as.miguel@gmail.com
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Institutional Review Board,  

Telefone: +250 788490522 

 

Francois Xavier Sunday, Secretary,  

Institutional Review Board,  

Telefone: +250788563311 

 

Kaminuza y’u Rwanda, Ishuri ryigisha ubuzima n’ibijyanye n’ubuzima,  

PO box 3286 Kigali, Rwanda 

E-mail : researchcenter@ur.ac.rw 

Website: http://cmhs.ur/ac/rw/ 

 

Kwemera 

Nemeye kujya mu bushakashatsi nasobanuriwe haruguru 

 

Umukono n’impine y’amazina:  -----------------------------   Itariki:  ------------------------------------------ 

 

 

 

 

  

http://cmhs.ur/ac/rw/
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INFORMED CONSENT OF PARTICIPATION IN THE STUDY (above 18yrs old)  

Study Title: “Postoperative Pain Scores with Use and Non-Use of Drain after Thyroid 

Surgery at CHUK and Kibungo Referral Hospital: A Randomized Controlled Trial” 

 

Investigator: Dr GASAKURE Miguel 

 

Read carefully before accepting your participation in the study 

 

Study aim: To evaluate the difference in pain scores outcomes in drained versus non-drained groups of patients 

after surgery for thyroidectomy in CHUK and Kibungo Referral Hospital. 

 

Study requirements: you will be asked about your identification and other demographics, you will also be 

asked about your surgery and how you are doing after surgery. 

 

Study methodology: Patients enrolled in the study will not know if the drain will be or not used during their 

surgery. It will only be known when the procedure is about to finish with computer software that will choose 

randomly. In any case, the Surgeon will always make the health of his patient the top priority.  

 

Time recruitment: On the day of surgery you will be recruited. On Day 0 and Day 1 while in hospital you will 

answer some questionnaire. On day 30 post surgery you will come back or be called to answer another 

questionnaire. 

 

Advantages: This study will allow us to verify if the use of drain after thyroidectomy has more negative 

outcomes in respect of: pain, bleeding, infection, dehiscence and length of stay in hospital   
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Confidentiality: the information recorded will be given and kept confidentially. You will be given a code and 

the papers will be put in envelopes and kept in lockbox with Nurse in Chief in the two Theaters. The 

information will be disposed at the end of the study. Your names will not be mentioned anywhere and there will 

be no way to trace the information back to you even for the readers of the results of the Research. 

Right to withdraw from the study: You are allowed to withdraw from the study whenever you wish, this will 

have no drawbacks in your medical care. 

 

For further information, please contact:  

 

Dr GASAKURE Miguel 

University of Rwanda, Department of Surgery 

Telephone: 0786170350  

E-mail: gasakure.as.miguel@gmail.com 

 

In case your rights are not respected or you have any other queries, please contact: 

 

Professor Kato J. Njunwa 

Chairperson, Institutional Review Board 

Telephone: +250 788490522 

 

Francois Xavier Sunday 

mailto:gasakure.as.miguel@gmail.com
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Secretary, Institutional Review Board 

Telephone: +250788563311 

 

University of Rwanda, College of Medicine and Health Sciences 

PO box 3286 Kigali, Rwanda 

E-mail : researchcenter@ur.ac.rw 

Website: http://cmhs.ur/ac/rw 

Consent: 

I accept to participate in the above study 

 

Signature & Initials:  -----------------------------    Date:  ----------------------------------------- 

 

  

http://cmhs.ur/ac/rw
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X. APPENDIX 3: ETHICAL APPROVAL 
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