Report on visits to hospitals in Mulanje District, Malawi, August–September 2008

I spent two weeks working in two hospitals in the south-eastern part of of Malawi. I am particularly grateful to Cowles Chilingulo, a radiographer based in Blantyre, for arranging the visit.

We were fortunate to be able to stay in a guest house at the Mission Hospital which was unoccupied at the time. It being the end of the dry season, no running water was available; all water collected from nearby boreholes.

The government hospital was at the District administrative centre about 8km away (half dirt track, half tarmac road). I spent alternate days at the two hospitals

The weather in Mulanje was hotter than we expected, and the ground very dry. Each wind brought a coating of red dust.

Mulanje Mission Hospital (MMH)

There are several projects within the Mission, which was set up by Scottish Presbyterian missionaries in the late 1800s.

· Primary school for 2600 pupils, c. 60 per class, wide age range; primary education is free. 

· Secondary school

· Presbyterian church

· Nutrition Rehabilitation Unit

· 200-bed hospital with outpatients, maternity unit, male, female and childrens’ wards, HIV project

· Nurse training school

· Accommodation for most of the 208 hospital staff

There were, I think, six separate building projects going on while we were there (consequently much dust and noise). There was also a visit by a donor organisation.

Dr Roland van de Ven is the Hospital Superintendent. His duties include overseeing new works and projects, and consequently he has little or no time to do clinical work.

X-ray staff  

There are two trained radiographic technicians and a darkroom assistant. The latter is studying in the afternoons to obtain the qualification he will need to train as a technician. The two trained radiographers were not often on duty together while I was there. They take turns in being ‘on call’ out of hours. One lives on site, the other eight miles away, travelling to the hospital by bicycle over a bumpy track. 

I was made welcome by the X-ray and other staff, and was invited to attend the daily morning hospital handover meeting where reports were made on the previous 24 hours’ happenings. These meetings were attended by an American obstetrician and gynaecologist, Dr Sue Makin, three Clinical Officers (people with a 3-year medical training, who are responsible for much of  the day-to-day patient care, surgery, etc), the anaesthetist, and two student clinical officers, among other paramedics.

Patient pathway

Patients are seen in Out-patients or on the wards by the clinical officers or Dr Sue, who order the imaging. Dr Sue has a small portable ultrasound machine which she uses herself; but the others tend to ask the radiographers to perform the u/s scans in addition to taking the X-ray images. Each patient carries their own little notebook (half a school exercise book) with some historical clinical information and the X-ray request. There is not often a separate request form.

On an average day there are fewer than 15 patients for X-ray and perhaps 10 for u/s. Though maternity care is free other patients have to pay for their care.

Patients wait outside the X-ray room until a radiographer is free, and their details entered into a ledger: name, age, examination requested, exposure factors, film size and fee paid. (In this mission hospital, an adult chest X-ray costs 700 kwatchas. [c. 290 Malawian kwatcha = £1]) When the examination is complete the patient is given their films to take back to the referrer, who, there being no radiologist, has to interpret the films. The films should find their way back to the department for filing. But filing was not a strong feature in this department.

Within the department there is one X-ray room, with a small changing cubicle in one corner, the cassette hopper, desks, computers and viewing boxes at the other end. There is a toilet with washbasin, a store room and a sizeable darkroom. A second examination room was being set up for the ultrasound machine. While I was there this was still in a different building, which was also the subject of building works, and was consequently very dusty and without a comfortable waiting area. 

Equipment and layout

The X-ray machine is a Universal Unimatic 325. It is in dire need of a service. The longitudinal and transverse locks do not work and the collimation is inaccurate. There is a Light Beam Diaphragm, and I was able to bring two lamps of the required power to replace one that was incorrect (too powerful). No one could tell me when the last service was done; even then it would not have been by a person trained on that particular machine. It does not function with the generator supply.

The control panel is behind one lead screen, only about 3ft wide; it is possible to vary the mA, kV and time through a considerable range, though it is not clear how accurate the exposures are, as the results are very variable.

The chest stand held a moveable grid; I had been asked to bring a replacement grid (not knowing what it was intended to be used for) but I persuaded the staff to X-ray chests without the grid so the exposures could be reduced accordingly. The 30x40 grid which I brought would not have much use; a 24x30 might have been more useful for skulls. 

There is a Bucky incorporated into the table, with no iontomat, and the system is off-centre.

There is no means of measuring the dose to the patient, and no exposure chart in evidence though exposures are recorded in the ledger.

There is no means of marking the patient’s name on the film prior to processing; it is marked on with felt-tip after processing.

No QA could be performed, as there is no output meter nor dose meter built in, but I suspect the machine may suffer from fluctuating voltage, since the images are very variable in quality and many are rejected.

My suggestion is to keep rejected films and record the reasons, so as to build up a picture of where the problem lies. Surges in mains voltage, chemical deterioration, film deterioration, light contamination, operator mistakes are all possible factors. An attempt should be made to determine where the problem lies, and improve the consistency of image-quality.

There is a hatch into the  Darkoom which is adjacent to X-ray room. 

The automatic Processor, Konica SRX-301, May 2006 appeared to work well as long as there is electricity. Since the mains water is often cut off, it had its own supply of water; I did not witness this supply running out, but it could do so before the rainy season begins. There is also a wet processing facility, though I did not see it in use.

The darkroom was untidy, the surfaces cluttered, and unclean and replenishment chemicals were kept in wrongly labelled buckets. Luckily all the staff seemed to know which was which.  As there was no automatic replenishment, we had to add chemicals at intervals to keep the level up in the tanks. While I was there we cleaned the rollers, and I encouraged the staff to do this regularly. There was only a green safe-light, too far from the unloading surface to be any help. I had brought a red safe-light which we were able to set up closer to the work area, also a hygrometer and thermometer so that periodic checks can be made on the chemicals.

Fresh films were kept in a hopper, but its lining was disintegrating and shedding debris over the contents, so it was decided to keep the films in their boxes under the working surface. Some of the films were suspect, although all in date. Fresh boxes of film are kept in the pharmacy and collected as required. There seemed a good supply of film and of large and small film envelopes. Small envelopes were used for small films, which was an understandable economy measure.

Ultrasound room

Toshiba machine – this was working well, and would also function on electricity from the generator. There had been a means of recording images, but this was not working; there was no instruction manual, so I could not see what was involved. A notice recommending turning off the plug at the wall when not in use was generally ignored.

At first no individual cleaning cloths were offered to the patient, nor a clean cover on the couch for each individual. We arranged with the laundry to give each person a clean washable flannel-sized towel to wipe off the gel, and I hope this arrangement continues.

Other equipment

On two of the desks in the X-ray room there were two computers, loaded with some teaching material, but not linked to the internet. There had been a patient data base but this was not working, hence the ledger. The radiographers spent much of their time in front of these computers, not always working.

There was also a good supply of reference material, textbooks and journals, kept in a random mess and not easily accessible

Operator dose was not monitored (no film badges); the staff did not wear a uniform or easily washable clothing in case of contamination.

I made some recommendations to MMH, some more easily achievable than others.

That the X-ray machine is serviced, and the ultrasound recording facility is repaired

if possible by a specialist engineer

That an additional lead screen is sought to increase the protection to the operator when making an exposure.

That technicians continue to X-ray chests, facial bones and cervical spines without a grid

 That an exposure chart is compiled and kept with the control panel.  That more attention is paid to keeping the department in order.

That a copy of the department and room keys are made and kept on somewhere where they can be collected if  other key holders are absent and a uniform is provided for the staff

I was concerned at the waste of energy in all departments in the hospital especially in view of the frailty of the mains and the cost of using the generator; and I wondered if solar power and water collection from roofs been considered.

Mulanje District (Government) Hospital (MDH)

The government hospital is free, and much busier than the Mission Hospital. 

As at the Mission, there is a daily morning handover meeting with the senior hospital staff, Superintendent Dr John Chipolombwe, Dr Ngalala, clinical officers, nursing staff, and two radiographic technicians among others. I attended this meeting twice, and was made very welcome by Dr John. By coincidence Dr Ngalala (who comes from DRC) was at St James Hospital, Mantsonyane in Lesotho when we were there 2 years ago, he is now working here under UN auspices.

X-ray staff
There are two trained radiographers. One (who lives away from hospital) has been qualified for five years, the other (who lives on site rent-free) for one year. Together they cover out-of-hours; there is also a darkroom assistant, who does take X-rays as well when others are missing. Radiographers wear white coats.  The qualified staff earn almost 3 times as much as the darkroom assistant, who unfortunately does not yet hold the prerequisite school certificate, or he might also study for the qualification.

X-ray room

There is a 2005 Philips machine, with fixed arm: tube–bucky distance 145cm. Chests cannot be done outside the bucky or at a different distance. There is no iontomat. It is relatively new and accurate. A table can be wheeled into position, enabling shorter distances for extremities.

The control panel is very limited – kV and mAs can be selected; an incomplete exposure chart was available. A pair of lead screens protect the operator, but there were no film badges to monitor staff radiation dose.

There was a selection of fast and regular cassettes, and I was able to bring a few more fast ones.

I observed the machine being cleaned daily. Cleaning materials and gloves were available in the room in case of spills.

There was no means of marking names on films before processing. The request form was passed with the relevant cassette via the hatch into the darkroom, and the name copied onto the film with felt tip pen after processing.

There is also another X-ray machine, currently out of use.

Darkroom

This is reached via the u/s room, and is kept in good order, clean and tidy. There is a Protec table-top processor, in good working order, with its own water supply. Axim chemicals, some Conica, Agfa, and Retina film, and a film hopper. Safe lights. Automatic replenishment.

There is a film file adjacent to the darkroom, also tidy and with filing up to date. This space was shared with:    Ultrasound

The Japanese YEC YD 90000 machine was unreliable: some days it would stay on when switched on, others it would not and could not then be used. Then patients had to be sent (without assistance) to the Mission Hospital for their scans. MDH then paid the fee for the scan to MMH. The machine was just over a year old, and had been returned to the manufacturer within guarantee to be sorted out; soon after its return to MDH, just after the guarantee had expired, it began failing again. We did have the manual, but no explanation could be found. There was an electrical supply stabilizer which might have been the cause, but we were unable to find a replacement on the hospital site, all available ones being in use, so we could not test that theory.

Office

No computer, few reference books. Patients’ details are entered into the ledger, but exposures are not recorded. Patients brought request forms from clinicians. The form is returned to the clinician in the film envelope with the films, and the packets are returned to the X-ray dept for filing.  

My Recommendations  are to look into possibility of utilising the old X-ray machine for chest X-rays (with distance fixed at 6ft, and used without a grid)  and test u/s stabilizer and persevere with finding out why u/s machine is unreliable

Compile comprehensive exposure chart; record patient exposures on the request form and in the ledger.

As this hospital is busy with Accident and Emergency there should be reference books for use by clinicians and X-ray staff.  I encouraged them to make a request to WRETF (World Radiography Educational Trust Fund) for textbooks and journals

My single most important recommendation is that the radiographers in both hospitals liaise with the clinical staff for feedback on the patients they have examined, and hence build up their expertise and confidence in making ultrasound diagnoses and giving guidance on X-ray appearances

Recommendation for collaboration between the two hospitals

That radiography staff get together periodically to discuss problems, procedures, career development, etc.

That both hospitals obtatn a means of marking patient’s name on film before processing and begin to analyse rejected images.

That when an operator monitoring system is available nationally,  all the staff are monitored for received X-ray dose, and a silver recovery collection is investigated.

I understand that the Chief radiographer from Blantyre has been seconded to the Ministry of Health and will be visiting, over time, all Malawi hospitals to assess and tackle needs and problems.

